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Styrol. C"H«.

BoNASTRE. (1831.) /. Pharm. 17, 338; N. Tr. 24, 2, 236; Pharm.
Centr. 1831, 412.

F. D'Arcet. Ann. Chim. Phys. Gd, 110; J. pr. Cheni. 13, 428.
Mulder. J. i^r. Chem.\5, ZQl.
E. Simon, Ann. Pharm. 31, 265; Pharm. Centr. 1839, 858.
C, Herzog. N. Br. Arch. 20, 167; Pharm. Centr. 1839, 833.

Geruardt & Cahours. N. Ann. Chim. Phys. 1, 96; Ann. Pharm. 35,

67; J.pr. Chem. 23, 321.

E. Kopp. Compt. Rend. 21, 1378; J.'pr. Chem. 37, 281; Pharm. Centr.

1846, 237; Compt. chim. 1846, 87; 1850, 141; Ann. Pharm.

60, 269.

Blyth & HoFMANN. Ann. Pharm. 53, 292, 325; Pharm. Centr.

1845, 403.

Hempel. Ann. PJiarm. 59, 316; Pharm. Centr. 1847, 101.

ScHARLiNQ. Ann. Pharm. 97, 184.

Volatile Oil of Liquid Storav, Cinnameae, Cinnamomin, Cinnamol; Cinnamene.

Cinnamene, -which was first obtained by Simon and Herzog, mixed
with a large quantity of benzin, then pure by Gerhardt and Cahours,
was considered by them, as well as by E. Kopp, to be identical with the

oil of Storax liquidus first obtained by Bonastre, and more thoroughly
investigated by Simon, although the former is not converted into solid

metastyrol by heating. Blyth and Hofmann conjecture that the

cinnamene is mixed with other hydrocarbons, resulting from the distilla-

tion of the cinuamate of baryta, which prevent the transition to the solid

state; this is rendered more probable by Hempel's experiments, who
seems to have obtained real styrol by distilling cinnamate of copper, and

by passing cinnamic acid vapour through a red-hot tube. It appears
doubtful, whether the cinnamol which Scharling obtained by distilling
the i-esin of Peruvian balsam, is identical with styrol, on account of the

difi'erence in its boiling point, and its behaviour with oxygen,
VOL. XIII. B
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Source. In Storax liquidus.

Formation. 1. Hempel obtained styrol by the action of a red heat upon
cinnamic acid.— 2. Ciunamene is formed in the dry distillation of cinnaiuic

acid with excess of caustic baryta (Gerhardt & Cahours); or with potash, in

which case a considerable quantity of benzol is formed (Simon, Herzog,

Blyth & Hofmann); in the dry distillation of cinnamate of copper. (E. Kopp,
Hempel.)

— 3. The oil which Mulder obtained by the action of a red

heat on oil of cinnamon, and the oil obtained by F. d'Arcet, in the same

way from camphor, have properties similar to those of cinnamene. —
4. The oil arising from the dry distillation of dragon's blood contains

styrol, which is converted into metastyrol by rectification. — 5. The oil

named by Couerbe, Octocarbure quadrihydrique, which passes over after

the toluol in the rectification of resin-oil, seems to be a kind of styrol.
—

6. In the dry distillation of the resin of Peruvian balsam mixed with

pumice stone, a distillate is obtained, containing benzoic acid, wood spirit,

and cinnamol. (Scharling.)

1. Preparation of Stprol. 10 lbs. of liquid storax are distilled with

7 lbs. of crystallised carbonate of soda (in order to retain cinnamic acid),

and 60 to 70 quarts of water. An aqueous milky distillate, with a light

yellow oil swimming upon it, then passes over, which is freed from water

by chloride of calcium. (Simon, Blyth & Hofmann.) Out of 41 lbs. of

liquid storax, 12oz. of styrol were obtained by distillation ;
another time,

only 3oz. were obtained out of 24 lbs. of older storax. (Blyth &
Hofmann.)— Simon took for 20 lbs. of storax, 14 lbs. of crystallised
carbonate of soda; Blyth and Hofmann found that 7 lbs. were sufficient.—
The quantity of styrol obtained from 20 lbs. of liquid storax, varies from

loz. to 5|oz., probably in consequence of the storax being prepared by
melting out, in which operation, varying quantities of oil are lost, and
because the older the storax, the smaller is the proportion of styrol con-

tained in it. (Simon.) E. Kopp distils liquid storax with 5 or 6 times its

weight of pure water, because soda causes considerable frothing and over-

flowing. In order to obtain styrol perfectly colourless, it is rectified, about

one-third being thereby converted into metastyrol, which remains behind.

(Blyth & Hofmann.) Resin of Peruvian balsam, mixed with fragments
of pumice, is heated in a retort to dull redness; and the oil which passes

over, together with benzoic acid and an aqueous liquid, is subjected to

fractional distillation. The part which passes over under 175°, and is

lighter than water, is collected, repeatedly distilled with solution of

caustic potash, allowed to stand several days over pieces of caustic

potash, and then distilled at a temperature not exceeding 150°. The
distillate is dried with chloride of calcium, treated with potassium,

whereby hydrogen is evolved, and the fluid part is decanted from the

resulting gelatinous precipitate, and distilled
;
the boiling point gradually

rises from 100° to 140^, at wliich point all the styrol has passed over,

whilst metastyrol remains behind, to the amount of two-thirds of the

liquid employed. (Scharling.)

2. Preparation of Ciniiameiie. 1 part of cinnamic acid is distilled at

a gentle heat with 4 parts of caustic baryta. With careful heating the

residue is but little blackened, and nothing is formed but carbonic acid

aud cinnamene.— When 1 part of cinnamic acid is distilled over a naked
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charcoal fire with 3 pts. of dry caustic potash, the heat being gradually
raised, first water passes over, and then a clear oil, which at last is

tinged brown, whilst carbonate of potash and charcoal remain in the

retort. The oil which has passed over is rectified. (Simon, Herzog.)
—

Mitscherlich {Lehrh. 4 ed., 1,179) showed that the oil thus obtained,
which according to Herzog, boiled at 89°, could not be a pure product;

Blyth and Hofmann found, that by submitting it to fractional distillation,

benzol distilled over at 100''; that which passed over afterwards could

not be obtained at constant boiling point, the thermometer gradually
rising to 200°. The distillate at 140^ formed with bromine a white

crystalline mass, similar in its properties to bromide of styrol.
3. If the vapour of cinnamic acid be passed through a tube filled

with fragments of glass, at a dull red-heat, a dark brown liquid is

obtained, which on rectifying with water, yields pure styrol. (Hempel.)— 4, Cinnamate of copper (obtained by precipitating the potash salt with

sulphate of copper, washing the precipitate and drymg at 100°) is

submitted to distillation, and the colourless oil which has passed over,
is freed from undecomposed cinnamic acid with dilute potash, washed
with water, dried with chloride of calcium, and rectified. (Hempel,
E. Kopp.)— 5. Vapour of oil of cinnamon, or oil of cassia, is passed

through a tube heated to bright redness, the receiver being cooled with
a freezing mixture. (Mulder.)

—6. Vapour of camphor is passed over iron

at a red heat, and the resulting oil is rectified at 145°. (F. d'Arcet.)
—

7. On rectifying the oil obtained by the dry distillation of dragon's
blood, an oil is obtained at 180^, which by repeated distillation, at first

yields only toluol, then a mixture of toluol and styrol, and lastly pure
styrol. (Blyth & Hofmann.)

Properties. Styrol is mobile and perfectly limpid (Simon, Blyth &
Hofmann); refracts light like creosote. (Simon.) Index of refraction for

the red ray = 1-532 (Blyth & Hofmann), 1 -505. (Scharling.) Like liquid
storax, it has an odour of naphthalin (Simon); it has a strongly
persistent peculiar aromatic odour of benzol and naphthalin, and a

burning taste. (Blyth & Hofmann.) Sp. gr. = 0'924. Boils at 145-75°.
Makes grease-spots on paper which rapidly disappear. (Blyth & Hofmann.)
Boils below 140°. (Scharling.) Becomes somewhat less mobile at — 20°,
but does not solidify. It is converted into solid metastyrol when heated,
either to its boiling point, or for half an hour to 200°, or when kept at

100° for a considerable time in a sealed glass tube. (See Metastyrol.)

(Blyth & Hofmann, Hempel.)
— Cinnamene is perfectly limpid and

smells very much like benzol (Gerhardt & Cahours); has an odour very
like that of styrol, but more pleasant (Blyth & Hofmann); it is colourless,

very mobile, refracts light very strongly like bisulphide of carbon; has a

penetrating aromatic odour, and a burning, peppery, aromatic taste,

leaving a sweetish after-taste. (E. Kopp.) Sp. gr. 2-951 at 0° [it
should

be 0-951. Gm.] at 15° only = 0-928. (E. Kopp.) Vapour density = 3-55.

(Cahours & Gerhardt.) Boils at 140° (Cahours & Gerhardt); at 144°.

(E. Kopp.) When pure cinnamene is reduced to one-fifth of its bulk by
distillation, the residue is pale yellow and very thick, but never so solid

as in the case of styrol; the residue on being entirely distilled, yields
perfectly fluid cinnamene. (E. Kopp.) The oil which Hempel obtained,

by distilling cinnamate of copper, or by passing the vapour of cinnamic
acid through a red-hot tube, yielded metastyrol when rectified.

The oil obtained by passing the vapour of camphor over red-hot iron,

B 2
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is of a pale yellow colour, lighter than water, and has a peculiar odour
•which is different from that of camphor, if the distillation by conducted

slowly. (P. d'Arcet.) The oil obtained by passing the vapour of oil of

cinnamon or of cassia through a red-hot tube, remains fluid at 10°, and
boils at 153°. (Mulder.) Couerbe's Odocarbure quadrihydrlque, is a

pale yellow liquid, of sp. gr. 0-838j it smells strongly of phosphoretted
hydrogen, and distils between 135° and 140°.— Vapour density = 3-7G5.
It rapidly absorbs oxygen from the air, and reddens on the addition of

sulphuric acid.

Hoffmann. Hempel, F. d'Arcet. Mulder.

16 0.... 96 .... 92-31 92-37 .... 91'09 .... 91-08 .... 90-79
8 H .. 8 .... 7-69 7-92 .... 8-05 .... 7-65 .... 7-88

Ci«H».... 104 .... 100-00 100-29 .... 99-14 .... 98-73 .... 98-67

Gerhardt & .-, , o i v
p , Couerbe. Scharlmg.

16 C 92-35 91-80 91-93
8 H 7-70 7-77 8-07

C16H8

C. Vapour ...

H-Gas
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brown resin on cooling. The oily drops which pass over with the water,
no longer smell of styrol, but peculiarly sharp, like cinnamon, and excite

tears ; they are a solution of nitrostyrol in other oils, probably styrol
and oil of bitter almonds, and solidify at 20^^ into a crystalline mass,
which leaves crystals of nitrostyrol on being pressed. The aqueous acid

liquid deposits on cooling, crystals of benzoic and nitrobenzoic acids; the

resinous residue, after being repeatedly washed with water, dissolves for

the most part in boiling water, whilst nitrostyrol evaporates with the

steam; when no more nitrostyrol passes over, the solution solidifies on

cooling into a crystalline mass, consisting of benzoic and nitrobenzoic

acids, the relative quo nti ties of which depend upon the strength of the
nitric acid; undiluted commercial nitric acid yields principally nitro-

benzoic acid, while the diluted acid yields chiefly benzoic acid, which ou

boiling, partly evaporates with the nitrostyrol. The formation of

benzoic acid is probably preceded by that of oil of bitter almonds, at
least the distillate at a certain period smells decidedly of that substance;
prussic acid does not appear to be present. Styrol dissolves in fuming nitric

acid with great evolution of heat, and forms a deep red solution; red vapours
are, however, evolved, even when the styrol is gradually added and the

liquid artificially cooled. Water precipitates from the solution a soft

yellow resin, of the odour of nitrostyrol, which, after washing with

water, yields by distillation with water, rather more nitrostyrol than
is obtained by the use of a weaker acid. (Bly th & Hofmann.)

Cinnamene is converted by nitric acid into a crystalline mass, which

appears to be benzoic acid. (Gerhardt & Cahours.) When gradually
dropped into fuming nitric acid, it dissolves with considerable evolution
of heat and red vapours ; water precipitates from the solution a resin,
which yields nitrostyrol when distilled with water. On boiling with an
excess of concentrated nitric acid, the solution becomes filled, when cool,
with needles of nitrobenzoic acid. (E. Kopp.)

— 3. When nitrous
acid is passed through heated styrol, a violent reaction takes place and

vapours are evolved which possess the irritating odour of nitrostyrol, and
an inodorous crystalline substance is formed, almost insoluble in water,
alcohol and ether

;
this substance has not been more closely investi-

gated. (Blyth & Hofmann.) — 4. When styrol is distilled with sulphuric
acid, bichromate of potash and water, much unaltered styrol passes over
with the vapour of water: it is only when the residue becomes thicker
that an action takes place; and on continuing the distillation, crystals of
benzoic acid begin to float on the distillate. (Blyth &c Hofmann.) Cinna-
mene mixed with concentrated chromic acid, solidifies almost imme-

diately into a blackish brown mass.— On boiling this mass with water, the
chromic acid is reduced and white sublimed crystals of benzoic acid are
formed. (E. Kopp.)

5. Styrol absorbs chlorine with avidity. If the gas is slowly passed
through, and the styrol kept cool and protected from sunlight, no hydro-
chloric acid is evolved and the oil is completely converted into thick chloride

of styrol; if more chlorine is passed through the liquid, an evolution of

hydrochloric acid commences, because the hydrogen in the styrol then

begins to be replaced by chlorine. When chlorine is passed through
styrol exposed to sunshine, a large quantity of hydrochloric acid is

evolved, and the oil, after several days, becomes converted into a viscid

liquid which evolves still more hydrochloric acid if the action of chlorine
be continued. (Blyth & Hofmann.)— 6. With excess of bromine, styrol
becomes heated almost to boiling, evolves hydrobromic acid, and is cou-
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verted into solid bromide of styrol. If bromine be very slowly added to

styrol, the whole bein^ kept cool, no liydrobroraic acid is evolved.

(BIytli & Hofmann.) Cinnamene forms, with excess of bromine, a solid

crystalline mass of bromide of styrol. On adding the bromine gradually,
no hydrobroraic acid is evolved. (Gerhardt & Cahours, E. Kopp, Blyth,
and Hofmann.)— 7. With hydrochloric acid and chlorate of potash

styrol behaves in the same manner as with chlorine. (Blyth & Hof-

mann.) With fuming sulphuric acid styrol becomes viscid and dark-

coloured ;
water precipitates a brownish resin from the solution, and the

acid filtrate forms, with carbonate of baryta, a soluble salt, which cannot

be obtained crystallized, and probably contains an acid analogous to

benzosulphuric acid. (Blyth & Hofmann.) Fuming sulphuric acid

seems to form a conjugated acid with cinnamene. (Gerhardt & Cahours.)

Comhinations. Styrol is very slightly soluble in water, but imparts
to it its smell and taste ;

the undissolved styrol at the same time takes

up a very small quantity of water. (Blyth & Hofmann.)
— Cinnamene

is not soluble in water.

Styrol, heated with phosphorus or sulphur, dissolves a considerable

quantity, which crystallises out on cooling. It dissolves in bisulphide of

carbon. (Blyth & Hofmann.) — Cinnamene is soluble in bisulphide of

carbon.

Styrol is miscible in all proportions with absolute alcohol, and dis-

solves less in aqueous alcohol the more water the latter contains ; it

mixes with ether in all proportions, and is soluble in wood-spirit, acetone,
and in oils, both fat and volatile. (Blyth & Hofmann.)— Cinnamene
dissolves in alcohol, ether, and in volatile oils.

Caoutchouc swells up in heated styrol, but dissolves only to a slight
extent. (Blyth & Hofmann.)

Metastyrol. cm\

Glenard &, BouDAULT (1844). Compt. rend. 19, 509 j N. J. Pharm. 6,

257; J. pr. Chem. 33, 466.

E. Simon. Ann. Pharm. 31, 266; Pharm. Centr. 1839, 858.

Blyth & Hofmann. Ann. Pharm. 53, 311; Pharm. Centr. 1845, 423.

Hempel. Ann. Pharm. 59, 316; Pharm. Centr. 1847, 101.

Draconyl, Oxide of Styrol.

Formation and Preparation. I. When the oil obtained by the dry
distillation of dragon's blood is distilled with water in order to purify it,

and then rectified, there remains in the retort a mixture of metastyrol
with a certain quantity of toluol, from which the toluol is removed by
alcohol, the metastyrol being left behind as a colourless, soft, resinous

mass. After being repeatedly washed with alcohol and dried with fre-

quent stirring at 150", it becomes perfectly solid. (Glenard & Boudault.)
2. When anhydrous .styrol is heated in a retort fitted with a ther-

mometer, cojtious vapours are evolved between from 100^ to 120"^; at

145°, the mass begins to boil and a considerable quantity of styrol passes
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over, the thermometer remaining stationary; but it suddenly begins to

rise, and so rapidly that it must be quickly removed from the retort.

The liquid has then become thickish, and scarcely anything more distils

over; on cooling, the mass solidifies into a transparent glass, which is

metastyrol, amounting to more than one -third of the styrol employed.
Simon resarded it as resiiiized styrol, and called it Oxide of S/i/iol.

—
Styrol inclosed

in sealed glass bulbs, jdaced in boiling wr.ter, becomes thick in two days,
and is completely solid on the third; in a strong glass tube, at 200^, the

change takes place in half an hour. — Styrol exposed in glass bulbs to

the hot summer's sun, requires three weeks for its conversion; perhaps
the light also acts in this case, since styrol, preserved in the dark,
remained fluid for five years.

— In order to purify metastyrol from stj'rol

for analysis, it is boiled with ether till it swells into a jelly; the ether

which has dissolved the accompanying styrol is poured ort", and the

residue dried in a water-bath. All the ether tlien evaporates and the

metastyrol remains as a white, inodorous, tasteless, and easily friable

sponge; it is finely pulverised, boiled with alcohol, and dried.

3. On rectifying the oil obtained by the dry distillation of cinna-

mate of copper, a ceitaiu quantity of metastyrol remains in the retort.

(Hempel.)

Properties. Metastyrol is perfectly limpid, and refracts light asr

strongly as styrol. (According to Scharling, the index of refraction of

thick, turpentine-like metastyrol, for the red ray, is only 1 459. Ann.
Pharm. 97, 187.) At the ordinary temperature, it is solid, and may be
cut with a knife; when heated, it becomes soft and thready, like melted

glass, and is quite destitute of taste and odour. (Blyth & Hofmann.)
Sp. gr.

= l'0o4 at 13°. (Scharling.) On continued heating it becomes

again fluid, and distils, all but a trace, as pure styrol. (Blyth & Hof-

mann.) Glenard & Boudault, who had not remarked this property, assert

that draconyl is not volatile of itself, but that it may be distilled together
with another hydrocarbon.

Glenar.l & Blyth & ,t ^ o i v
iioudault. llofinann. ' *>

16 C .... ye .... 92-31 92-32 .... 92-05 .... 92-10 .... 91-93
8 H .... 8 .... 7-69 7-81 .... 800 .... 7*98 .... 8-07

C'4P.... 104 ....10000 100-13 ....100-05 ....100-08 ....10000

Metastyrol is isomeric or polymeric with styrol.

It burns with a smoky flame. (Glenard & Boudault.)

Decompositions. 1. Metastyrol is not attacked by common nitric

acid, but is dissolved by fuming nitric acid, with evolution of red vapours;
water precipitates nitrometastyrol from the solution. (Glenard & Bou-

dault, Blyth & Hofmann.) H the boiling be continued too long, water
likewise precipitates a substance richer in carbon and poorer in nitro-

gen. (Blyth & Hofmann.)— 2. Strong sulphuric acid is without action

in the cold, but on heating, sulphurous acid is evolved and the metastyrol
becomes charred. (Glenard & Boudault, Blyth & Hofmann.)

Combinations. Metastyrol does not dissolve in water or alcohol,
either hot or cold (Glenard & Boudault, Bl^th & Hofmann.) In boiling
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etlier, it swells up to six or eight times its A'olnme, whilst a small quan-
tity dissolves and is deposited on evaporation as a thin transparent film.

Oil of turpentine also dissolves traces of it. (Blyth & Hofmann.) It

dissolves with the aid of heat in volatile and fatty oils, but separates
out on cooling. (Blyt & Hofmann.)

Toluylic Acid.

C-'H^O* = C"H/0*.

NoAD. (184T.) Phil. Mag. J. 32, 19; Ann. Pharm. 63, 288; Mem.
Chem. Soc. 3, 425; J. pr. Chem. 44, 145; Pharm. Centr. 1848, 178.

K. Kraut. Inaug. dissert, on Cuminol and Cymene. Gbtt. 1854, p. 20.

Formation. By the action of dilute nitric acid on cymene.

Preparation. 1 pt. of cymene is distilled in a spacious retort with
4 pts. of a mixture of common nitric acid with 6 times its volume of

water, the distillate being repeatedly poured back into the retort. The
reaction takes place quietly, the oil first becoming blue, then dark yellow,
then viscid, and finally sinking to the bottom. The operation is finished

when the drops of oil which at first float upon the distillate are replaced

by white crystals, and the retort on cooling becomes filled with white

crystals. (JSToad.) If this method is exactly followed, which requires
continuous boiling for a week, and the toluylic acid, as it is formed, is

removed so as to preA'ent any further action of the nitric acid, the acid

obtained is perfectly pure. (Kraut.)— The toluylic acid is the purer the

weaker the nitric acid, and the more slowly the distillation is conducted;

stronger acid acts violently, and forms nitrotoluylic acid, which is diffi-

cult to separate. In order to eff"ect the separation, the mixture is first

freed from nitric acid and a yellow resin by boiling with milk of lime ;

the filtered solution of the lime-salt is then precipitated by hydrochloric
or nitric acid; the precipitated acids are dissolved in baryta water, and

evaporated on a water-bath; the residue is treated with water; the solu-

tion filtered from the nitrotoluylate of baryta, which is difficultly soluble,
is next evaporated, again treated with cold water, and filtered; and this

treatment is repeated till no more nitrotoluylate of baryta separates out.

The liquid is then precipitated by an acid, and the product is reerys tall ised.

(Noad.)

Prop>erties. Toluylic acid is precipitated from its salts by nitric or

hydrochloric acid, as a white curdy mass consisting of microscopic
needles; it crystallises from hot water in needles. Melts when heated
and sublimes without decomposition in beautiful needles. When per-

fectly pure it is inodorous and tasteless, but when slightly impure it has

a peculiar repulsive odour, slightly resembling that of bitter almonds.

Noad. Kraut.

16 C 96 .... 70-58 70-20 70-18
8 H 8 .... 5-88 5-97 5-67
4 O 32 .... 23-54 23-83 24-15

Ci«H80* 136 .... 100-00 100-00 100-00

Isomeric with benzoate of methyl and hydride of anisyl.
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Decompositions. Toluylic acid splits up into carbonic acid and toluo
when heated with baryta or lime:

. C'«H80* = C»H8 + 2C02.

2. When boiled with strong nitric acid, it forms nitrotoluylic acid.

(Noad.) In the animal organism, it is converted into a crystalline, indif-

ferent body, which may be separated from the urine by ether. (Hof-
mann, Ann. Fharm. 74, 342.) After taking toluylic acid, ether sepa-
rates from the urine a crystallisable substance which is precipitated in

the amorphous state from its ammoniacal solution by acids, and forms a
silver-salt which readily blackens. (Kraut.)

Combinations. Toluylic acid dissolves largely in boiling water, and

crystallises out on cooling.
The salts of toluylic acid (C'^H^MO*) are obtained by direct combina-

tion or by double decomposition.

Toluylate of Ammonia forms small prisms.

Toluylate of Potash is obtained by exactly neutralising the acid with

potash; it forms long shining needles.

Toluylate of Baryta, prepared like the preceding, forms confused

crystals.

Noad.
Ci^H^O^ 1280 .... 62-56
BaO 76-6 .... 3744 37-37

C«H7BaO^ 204-6 .... 10000

Toluylate of Lime crystallises from its concentrated aqueous solution
in long shining needles.

Toluylate of Copper.
— The potash-salt forms with sulphate of copper

a bright blue precipitate, which is sparingly soluble in water, and
dissolves with dark blue colour in ammonia.

Noad.

Ci«H"03 ^ 128-0 .... 76-28
CuO 39-8 .... 23-72 24-28

Ci«H7CuO* 167-8 .... lOO'OO

Toluylate of Silver. — On precipitating neutral toluylate of ammonia
with nitrate of silver, a curdy precipitate is formed, which is washed with
cold water. It crystallises from hot water in small needles.

Noad.

IfJ C ^G .... 39-55 39-20

7 H 7 .... 2-88 3-03

Ag 108 .... 44-44 44-44
'

4 O 32 .... 13-13 13-33

C^^H^AgO^ 243 .... 100-00 100*00
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Toluylate of Ethyl.

Q20H120* = C*H*0,Cl«H'0^

NoAD. A7in. Fhavm. 63, 295; Pharm. Centr. 1848, ITO.

Hydrochloric acid gas is passed into a solution of toluylic acid in

absolute alcohol until it is saturated; about two-thirds are then distilled

off, and the residue is mixed with water, which separates out a heavy
black oil. This is purified from free acid by digestion in ammonia,
washed with Avater, deled with chloride of calcium, and rectified.

Colourless liquid, which boils at 228°, has a pleasant odour like

cinnamic and benzoic ethers, and a sweetish taste.

Noad.

20 C 120 .... 73-17 72-90
12 H 12 .... 7-32 7 52
4 O 32 .... 19-51 19-58

C-ORi^o^ 164 .... 100-00 100-00

Oxygen-nucleus C'^H^'O*.

Phthalic Acid.

Laurent. Ann. Chim. Phys. 61, 113; J. pr. Chem. 8, 13; Ann. Pharm.

19,38; Pharm. Centr. 1836, 442; Rev. sclent. 6, 76; 9, 31; Ann.

Pharm. 41, 107.

Marignac. Bihl. univ. 36, 370; Ann. Pharm. 42, 215; Pharm. Centr.

1842, 575.

ScnuNCK. Ann. Pharm. C^Q, 197; Phil. Mag. J. 32, 138; 35, 212;
Pharm. Centr. 1848,627.

Wolff & Strecker. Ann. Pharm. 75, 12, 25; P^nrm. Centr. 1850, 596.

Alizaric Acid— Naphthalic Acid.— Obtained by Laurent, in 1836,

by treating the bihydrochlorate of bichloronapthalin with nitric acid; and

recognized by Gerhardt (Compt. Chim. 1849, 222), and by WoliF &
Strecker, as identical with Schunck's alizaric acid.

Formation. Phthalic acid is formed, together with oxalic acid, by
continued heating of naphthalin with nitric acid;

C-"H8 + 160 = C>«H«0« + C^H=0^

2. Also by the action of nitric acid on bihydrochlorate of bichloronaph-
thalin (C'"'H''C1*) or bihydrochlorate of terchlorouaphthalin (C^^H^Cl'*).—
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3. Likewise, by the oxidation of alizarin and purpurin with dilute nitric

acid or a ferric salt. (Schunck, Wolff & Streeker.)

C20H«O6 + 2H0 + 80 = C'fiH'^O^ + C^H=0%

Preparation. 1. The liquid obtained by prolonged boiling of naph-
thalin with nitric acid is treated with water, after the nitro-compounds
have separated from it, in order to precipitate the remainder of those

compounds; and on evaporating the aqueous liquid to a syrup, treating
the residue with water, filtering and again evaporating, crystals of nitro-

phthalic acid are obtained. The mother-liquor, neutralised Avith am-

monia, solidifies into a crystalline mass, the hot aqueous solution of which

deposits small uncrystallised plates of nitroj)hthalate of ammonia. The

mother-liquor of this salt yields, by evaporation, brown grains of phtha-
late of ammonia, which are picked out, dissolved in boiling water and
treated with a few drops of ammonia. The solution yields six-sided tablets

of the salt. (Laurent.)
—2. 1 pt. of bihydrochlorate of bichloronaphtha-

lin is boiled in a retort with from 4 to 5 pts. of common nitric acid (if

L5 to 20 grammes are employed, it is necessary to heat it for at least a

whole day); the liquid is evaporated to dryness; the yellow crystalline
residue treated with water; the whole boiled till the greater part is dis-

solved; and the solution filtered is boiled from the brown residue and

allowed to cool, — The acid then crystallises out in reddish-yellow pearly

])lates, and the mother-liquor yields an additional quantity after evapora-

tion; the acid is obtained colourless by recrystallisation or by subliming
and dissolving the anhydride in boiling water, (Laurent, Marignac.)

—
The naphthalic acid described by Marignac {Ann. Pharm. 38, 14) appears to be phtlialic

acid containing nitrophthalic acid.— 3, Alizarin {garancin) is heated with

nitric acid of sp. gr. 1-20 till no more nitrous fumes are evolved, the dark

brown alizarin turning yellow. The reddish yellow solution, on being

evaporated till it crystallises, yields a yellow mass of crystals consisting of

oxalic and phthalic acids; this is washed with cold water and dissolved in

boiling water; the solution is neutralised with lime; and the filtrate treated

with hydrochloric acid and evaporated till it crystallises. The yellow
residue, after being freed from chloride of calcium with cold water, is

dissolved in hot water, and the solution is decolorised with animal char-

coal, and evaporated till it crystallises. If the acid is not completely de-

colorised by the animal charcoal, chlorine must be passed through the boil-

ing solution. (Schunck.) Wolff & Streeker obtained considerable quanti-
ties of the acid by heating impure alizarin and crude madder with nitric acid;

see also Gerhardt. {Compt. Chim. 1849, 220.)
—

Purpurin is dissolved in

excess of nitric acid, the solution evaporated, and the yellowish crystal-
line plates washed with cold water, (Wolflf & Streeker.)

Properties. Phthalic acid forms white plates of a pearly lustre.

(Marignac.)
—

Colourless, transparent, rhombic tablets. (Scjiunck.) Melts

when heated, reddens litmus, and tastes acid. (Schunck.)

16 C
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Decompositions. 1. Pbthalic acid volatilises completely when heated,

and is resolved into water and anhydrous phthalic acid, the latter con-

densing in oily drops which solidify into a radiated crystalline mass on

cooling. It burns on platinum foil with a smoky flame. (Schunck.)— 2. It is not decomposed by chlorine, hydrochloric acid, or nitric acid.—
3. On heating the acid with sulphuric acid, it evolves vapours without

blackening; these vapours on condensing form white needles of the

anhydride. (Schunck.)
— 4. Heated with excess of caustic potash, it is

decomposed into benzol and carbonic acid :

C16HG08 = C12H6 + 4C02.

(Marignac, Schunck.)
— 5. On boiling phthalic acid with hydrochloric

acid and alcohol, a heavy oil is ultimately formed (phthalate of ethyl).

(Laurent.)

Combinations. 1. The acid is but little soluble in water. It dis-

solves without decomposition in sulphuric, hydrochloric and nitric acids.

The phthalates are either monohasic (acid)
= C'^H*MO^ or bibasic

(neutral) = C^^H^M^Ol Those of the alkalis are readily soluble in

Avater and less in alcohol; the others are sparingly soluble or insoluble.

When heated they become black, swell up, and yield a crystalline subli-

mate. Heated with sulphuric acid, they yield phthalic anhydride.

(Laurent.) When heated, they emit an odour resembling that of

benzol, yield a brown oil, and leave a residue of carbonate and charcoal.

(Schunck.)

Phthalate of Ammonia,— The aqueous acid neutralised (or super-

saturated) with ammonia and left to evaporate, yields crystals of the

monobasic salt in the form of prisms belonging to the right prismatic

system, together with 4 or 8-sided pyramids or 6-sided tablets.

P. oP. Poo ; P : P = 133° 50'; oP : P = 112°; oP : P oo = 127; P°° :

poo = 103° 30'; easily cleavable in the direction of oP. The salt does

not give off" water at 120°, but yields phthalimide when heated. It is

readily soluble in water, but slightly in alcohol. (Laurent, Marignac.)

16 C 96 ..
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Phthalate of Baryta is pi'ecipitated in a few moments in white scales

on mixing the concentrated neutral solution of the ammonia-salt with a

concentrated solution of chloride of barium; it requires a considerable

quantity of water for its solution. (Laurent.) Forms needles having
a silky lustre. (Schunck.)

Phthalate of Lime is obtained by dissolving carbonate of lime in an

aqueous solution of the acid. Similar to the baryta-salt. (Laurent,

Schunck.)

The ammonia>salt does not precipitate salts of magnesia.

Phthalate of Zinc separates as a crystalline powder on evaporating
the solution of carbonate of zinc in an aqueous solution of the acid. It

is slightly soluble in water. Swells up when heated and yields an oil

which crystallises on cooling.

Phthalate of Lead.— 1]\Q aqueous solution of the acid forms with

acetate of lead a white powder, not soluble in water or in acetic

acid. (Schunck.) On mixing a boiling dilute solution of a lead-salt

with phthalate of ammonia, silver-white scales separate out. (Laurent.)

Schunck.

2 PbO 223-6 .... C017 Gl-44

16 C 96-0 .... 25-83 23-53

4 H 4-0 .... 1-07 1-49

6 48-0 .... 12-93 13-54

Ci6H4pb208 371-6 .... 100-00 100-00

Phthalate of Silver separates in white shining scales on mixing
the boiling solutions of nitrate of silver and phthalate of ammonia.

(Laurent, Marignac.) It obstinately retains nitrate of ammonia. (Marignac. )

Deflagrates when suddenly heated; when carefully heated, it melts,

blackens and decomposes. (Laurent.) Moderately soluble in water.

(Marignac.)
_, . Wolff and Strecker.
Marignac. ^ ^

2AgO 232 .... 61-05 61-02 .... 60-99 .... 60-79

16 C 96 .... 25-26 24-99 .... 25-20

4 H 4 .... 1-05 1-20 .... 1-15

6 48 .... 12-64 12-79 .... 12-66

Ci6H^Ag208 380 .... 100-00 10000 .... 10000

The salt a. analysed by Wolff & Strecker was prepared with the acid from alizarii) ;

I with the acid from purpurin.
The acid is readily soluble in alcohol.

Terephthalic Acid.

Caillot. (1847.) N. Ann. Chim. Phys. 21, 28; J. jjr. Chem. 42, 233;
Pharm. Centr. 1847, 201.

Formation and Preparation, Oil of turpentine is distilled with a

large excess of a mixture of equal parts of nitric acid and water, till no
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more red fumes are evolved; a resin Is then formed, from which the acid

mother-liquor is separated and evaporated down, and the residue is

treated with cold water, which leaves behind an orange-yellow, pitchy
mixture of resin, terephthalic acid and terebenzic acid. The latter may
be removed by alcohol or by boiling water, and the terephthalic acid is

separated from the residue by ammonia. The ammonia salt is purified by
animal charcoal and recrystallisation, and precipitated by a mineral
acid.

Properties, "White tasteless crystalline powder.

16 C



BROMIDE OF STYROL. 15

Properties. Pbthahc anhydride forms long white needles having
the lustre of silk and united in feathery groups; their section forms a

rhombus of 152° and 128°, like benzoic acid. Melts at 105° (Laurent),
and solidifies in fibres; volatilises at higher temperatures in white sufib-

cating vapours without leaving a residue. It is inodorous, and has a

feeble taste which is not disagreeable.

Laurent. Marignac. Schunck.

16 C
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16 C
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copious fumes of hydrochloric acid, but yields a colourless distillate when
distilled with steam. It yielded 18*58 p. c. chlorine, the formula of

chlorostyrol C'^Clff requiring 25*58 p. c. When this oil is covered with

a thin film of water and exposed to the air, the water soon becomes acid

from the presence of hydrochloric acid, and crystalline laminjE separate,

consistiug of benzoic acid. (Kuhel, Ann. Fharm. 102,238.) According
to Laurent, a compound also exists in which 2 At. H are replaced by 8 At,

CI;—C^^H^CP = C^^CPH^jCR

Oxychloi'ine'nuclem C"CPH*0^.

Bichlorophthalic Acid.

Ci«CPH*08 = C'«CPH*0»,0«.

Wolff & Strecker. (1850.) Ann. Pharm. 75, 16.

Bichlorophthalic acid was once obtained from naphthalin together with
a chloronaphthalic acid containing from 2 to 3 atoms of chlorine. Silvery
flakes are precipitated from the alcoholic solution on neutralising with

potash.

16 C
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Oxychlonne-nuclem C^^CPHO*.

Terchlorophthalic Anhydride,

C^CPHO" = C"CPHO*,0^

Laurent.

Obtained by the dry distillation of tercbloropbtbalic acid. It is

colourless and solidifies in needles after fusion. With ammonia it forms

a compound which gives a white precipitate with silver salts.

Nitro-nucUm C"XH^

Nitrostyrol.
"

E. Simon. (1839.) Ann. Pharm. 31, 266; Pharm. Centr. 1889, 858,

Blyth & HoFMANN. Ann. Pharm. 53, 297; Pharm. Centr. 1845, 406.

Formation, (p. 4).

Preparation. 1. Styrol is distilled with common nitric acid till it

is completely converted into a brown resin; this is washed and distilled

with water, nitrostyrol passing over with the vapour of water. (Simon.)
If tlie distillation is too long protracted, benzoic acid may pass over. Very little nitro-

styrol is obtained. (Blyth & Hofraann, compare p. 4.)
^- 2. When styrol

is added drop by drop to fuming nitric acid, water precipitates from the

solution a soft yellow resin, which, if washed with cold water and then

distilled with water, yields rather more nitrostyrol than when a weaker
acid is employed. (Blyth & Hofmann.)

Properties. Nitrostyrol crystallises from alcohol in prisms belonging

to the right prismatic system ooP. ao Poo.coPc».Poo with predomi-

nating faces ooPoo; CO Poo : P (m : w') = 97°. (G. Rose.) It smells

very strongly of oil of cinnamon, but has a much sharper taste; provokes
tears and raises blisters on the skin, like oil of mustard. Passes over

as an oil with vapour of water.

Blyth & Hofmann.

16 C 96 64-43 ,. 64-27
N „ 14 9-39 10-30

7H 7 4-70 5-U
4 O 32 21-48

Ci6NIi70» 149 100-00

On distilling nitrostyrol with an alcoholic solution of potash, reddish-

yellow drops pass over with the alcohol, consisting of an oil which
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appears to be analogous to azobenzide. An attempt to prepare a base

from it by means of sulphide of^ammoniuni was not successful, (Blyth &
Hofmann.)

Nitrostyrol is soluble in boiling alcohol, but crystallises out on

cooling.

Nitrometastyrol.

C'«NH^O* = C'^XW.

Gl]^nard & BouDAFLT. (1844.) Compt. rend. 19, 509; iV. J. Phai-m.

6, 257; J^.pr. Chem. 33, 466.

Blyth & Hofmann. Ann. Pharm. 53, 316; Pharm. Cenir. 1845, 425

JEbrmation (p. 7).

Preparation. Metastyrol is dissolved in a quantity of boiling fuming
nitric acid just sufficient to keep it in solution when cold; the solution is

precipitated with water, and the white curdy mass thus obtained is

washed with water, and then with alcohol, in order to remove any benzoic

acid that may be mixed with it. If too little nitric acid is employed, a

slimy mass separates from the solution on cooling, containing undecom-

posed metastyrol, which remains behind on treating the substance with

sulphuric acid; if the boiling is carried too far, the nitric acid foi'ms other

products of decomposition (compare p. 7).

Properties. White or yellowish amorphous powder.

16 C
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Preparation. 2 pts. of caustic potash dissolved in as little water as

possible are mixed with 1 pt. of fresh slaked lime, to which nitronaph-
thalin is gradually added. The action begins almost immediately, the

mixture becoming reddish. The mass is kept for about 6 hours at a

temperature not exceeding 100", and is stirred from time to time, the

evaporated water being replaced; the whole is then added to a large quan-

tity of water and allowed to settle down; the alkaline solution, coloured

deep yellow by nitrophthalic acid, is decanted off; and the deposit is

washed with water until the latter is only slightly coloured. The lime

is removed from the brown residue by dilute hydrochloric acid, and the

remainder thrown on a filter and washed with water. The nitrophthalin
can only be separated from the brown matter with which it is mixed by
distilling with steam; it then passes over in oily drops which crys-
tallise on cooling. If distilled alone the product is less pure.

Properties. Nitrophthalin is of a straw yellow colour and very
crystalline. It crystallises on cooling from hot alcohol in long needles,
which are tasteless and have a feeble odour. Melts at 48°, begins to

boil at 280° and distils over in large quantities between 300° and 320°,

leaving a slight carbonaceous residue.

16 C
N

7H
4 O
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1. Phthalamine.

P. ScHUTZENBERGER & E. WiLLM. Compt. rend. 47, 82 j Chem. Gaz. 1858

343; liepertoii'e de Chiniie pure, 1, 38.

When crude naphthylamine, obtained by the action of ferrous acetate

on nitronaphthalin is treated with sulphuric acid, two sulphates are

obtained, differing in their degree of solubility in water. The less

soluble is sulphate of phthalamine, which crystallizes in nacreous scales,
and gives off 8-06 to 8-15 p. c. water (2 At.) at 140°.

Dried at U0°. Schutzenberger
& Willm.

16 C 9G .... 48-0 48-19
9 H 9 .... 4-5 5-22
N 14 .... 7-0 7-05
SO*H 49 .... 24-5 24-25

4 O 32 .... 16-0 15-29

CiSNH'OSSO^H 200 .... 1000 100-00

On adding ammonia to the solution of this salt, the base is precipi-
tated in oily drops a little heavier than water. It has the taste of

naphthylamine; its salts do not redden by exposure to the air.

Ethyl-phthalamine.

C^oNH^O* = C^«XH8(C*H5),H2.

Schutzenberger & Willm. loc. cit.

When a solution of phthalamine is heated to 100° with iodide of

ethyl, iodide of ethylphthalamine separates in a few minutes in foliated

crystals, easily purified by crystallisation from water or alcohol. They
are anhydrous and become green if exposed to the air while moist.

Schutzenberger
& Wilhn.

20 C 120 .... 39-22 39-42

13 H 13 .... 4-25 4-5

N 14 .... 4-57

I 127 .... 41-51 40-8

4 O 32 .... 10-45

C20NH>3OSI 306 .... 100-00

Ammonia separates the base in the form of an oily liquid which boils

at about 300°, is alterable in the air, and has a burning taste. T
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Nitrotoluylic Acid.

NoAD. (1847.) Phil. Mag. J. 32, 25; Alem. Chem. Soc. 3, 431; Ann.
Fharm. 63, 497; Pharm. Gentr. 1848, 180.

Formation. By boiling cymol with the strongest fuming nitric acid

(if weaker acid is employed^ a neutral crystalline body is formed, which

cannot easily be converted into nitrotoluylic acid) (Noad); or by heating
with a mixture of nitric and sulphuric acids. (Kraut.)

Preparation. 1. Cymol is distilled with the strongest fuming nitric

acid as long as red fumes are evolved. The residue deposits a large

quantity of crystals on cooling, and gives a considerable precipitate when
treated with water; the whole mass is washed on a filter with cold water,

then digested with ammonia and filtered, whereby a little oily matter is

separated. The filtrate is decomposed with hydrochloric acid; the precipi-
tated nitrotoluylic acid washed with water, dried, dissolved in hot alcohol,

and boiled with animal charcoal; and the filtrate is abandoned to sponta-
neous evaporation.

Properties. Nitrotoluylic acid forms beautiful "pale yellow rhombic

prisms.

Noad.

16 C 96 .... 53-04 52-90
N 14 .... 7-74 7-96

7 H 7 .... 3-87 4-00
8 O 64 .... 35-35 35-14

Ci^NH^Qs 181 .... 100-00 100-00

The acid is not changed by several days' digestion with nitric and

sulphuric acids.

Combinations. Nitrotoluylic acid is but slightly soluble in cold water.

Nitrotoluylate of Ammonia forms long needles ;
it loses all its am-

monia by boiling with animal charcoal.

Nitrotoluylate of Potash crystallises with difficulty in small needles,
and is very soluble.

The Sod-a-sali cannot be obtained crystallised.

Nitrotoluylate of Baryta. The ammonia salt forms, with chloride of

barium, a white curdy precipitate, which dissolves abundantly in hot

water, and separates out on cooling in needles united in the form of stars^
which become lustrous when dry, and after recrystallisation contain

3054 per cent. BaO, corresponding to the formula C'^XH^BaO*.

Nitrotoluylate of Strontia is prepared like the baryta salt, which it

very much resembles, excepting that the crystals are larger and more

readily soluble in water.
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Nitrotoluylate of Lime is precipitated in the crystalline state from the
ammonia salt by a solution of chloride of calcium; it is more soluble in

water than the baryta salt, and crystallises in oblique rhombic prisms
It contains 1427 per cent, of lime, corresponding to the formula
C"XH'K:!aO*.

NitrotoluylateofCopi->er.
—

Sulphate of copper forms, with the per-
fectly neutral ammonia salt, a precipitate which is a basic salt.

Nitrotoluylate of Silver.— Nitrate of silver forms, with the ammonia
salt, a curdy precipitate, very similar to chloride of silver, which dis-

solves abundantly in boiling water (if too long boiled it blackens); the

solution, on cooling, deposits feathery crystals, which are but slightly
soluble in alcohol.

16 C ..

N „

6 H.,

Ag..
8 .
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Combinations. Nitrodracylic acid is insoluble in cold, and slightly

soluble in hot, water; the solution begins to crystallise at 70°, and at

60° the greater part of the acid is separated out. The acid liberates car-

bonic acid from its compounds; the solutions of its salts are decomposed

by strong acids; and from concentrated solutions, the nitrodracylic acid

is precipitated as a white amorphous mass. The salts melt on ignited

charcoal.

The nitrodracylates of the alkalis are formed by direct combination,

and are very soluble ; the other salts are formed by double decompo-
sition, or by boiling the acid with an oxide or carbonate.

Nitrodracylic acid gives, with ferrous salts, a white precipitate, which

becomes red on boiling; it does not precipitate ferric salts.

Nitrodracylaie of Copper is a green powder, soluble in water and in

alcohol.

Nitrodracylaie ofLead crystallises in shining white radiating needles;

it is moderately soluble in water, and contains 38'50 per cent, oxide of

lead.

Nitrodracylaie of Silver crystallises in nodules, and dissolves with

tolerable facility in water.

The acid is very soluble in alcohol.

Nitrotoluylate of Methyl.

NOAD.

When a solution of nitrotoluylic acid in methylic alcohol is eaturated

with hydrochloric acid gas and distilled, the methyl-compound remains
in the retort as an oil coloured black by the products of decomposition
of the wood-spirit. The oil is washed with water, and solidifies in the

course of a few hours, but cannot be purified by distilling with water, on

account of its high boiling point. If it is dissolved in strong nitric acid

and boiled for a few minutes, a clear yellow oil is precipitated from the

solution on the addition of water; and this oil, after being washed with

water containing ammonia, soon solidifies into a crystalline mass, which
is recrystallised from ether and dried over the water-bath.

Properties. Water distilled off nitrotoluylate of methyl deposits it

in colourless needles united in stellate groups. Its odour is not so agreeable
as that of the ethyl-compound.

Noad.

18 C 108 .... 55-38 54-84
N 14 .... 7-18

9 H 9 .... 4-61 4-83

8 O 64 .... 32-83

C'SNH'O^ 195 .... 100-00

Splits up, when treated with alcoholic solution of potash into wood-

spirit and the potash-salt.
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Nitrotoluylate of Ethyl.

NOAD.

The alcoholic solution of the acid saturated with hydrochloric acid gas
is distilled until the mixture of hydrochloric acid and alcohol begins to

show turbidity with water. The oil remaining in the retort then solidifies

to a crystalline mass, which, after being washed with carbonate of potash
and then with water, is dried between blotting-paper .J

Froperties. Melts in the water-bath and forms a clear liquid, which
on. cooling solidifies into a radiated crystalline mass. It has a pleasant
odour.

Noad.

20 C 120 .... 57-42 57-26
N •... 14 .... 6-69

11 H 11 .... 5-26 5-37

8 O 64 .,.. 30-63

C2«NH"08 209 .... 100-00

It is decomposed] by potash into alcohol and the potash^salt. Does
not form nitrotoluylamide with ammonia.

Nitro-nucleus C^X^H".

Nitrococcusic Acid.

Warren de la Rue. (1847.) Mem. Chem. Soc. 3, 469; Ann. Fharm.

64, 23j Tliarm. Centr. 1848, 86.

Foi-mation and Preparation. 3 pts. of carminic acid are gradually
added to 20 pts. of warm nitric acid of sp. gr. 1-4, whereupon a violent

evolution of nitrous acid takes place. When all the acid has been added
and the action diminishes, the solution is kept boiling for two hours, during
which the greater part of the nitric acid evaporates; the solution on cool-

ing becomes thickened with crystals of nitrococcusic acid and oxalic acid.

The crystals are dissolved in boiling water and the oxalic acid precipi-
tated by nitrate of lead. The yellow filtrate deposits more oxalate of lead

on evaporation, and on cooling yields rhombic prisms of nitrococcusic

acid, which are pressed and repeatedly recrystallised from boiling water,

Carminate of lead may be employed instead of carminic acid,
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Properties. Nitrococcusic acid crystallises in beautiful yellow rhombic

tablets, containing 2 atoms of water of crystallisation (5 "96 per cent.)
which are driven off at 100°. The solution stains the skin yellow.

Warren de la Rue.

16 C 96 .... 33-45 33-75
3 N 42 .... 14-63 14-97
5 H 5 .... 1-74 1-91

18 O 144 .... 50-18 49-37

C16N3H5018 .... 287 .... 100-00 100-00

Isomeric with nitrosalicylate of methyl and ternitroanisic acid.

Decompositions. 1. Nitrococcusic acid boiled with water and oxide

of silver, evolves large quantities of carbonic acid; the solution when
heated gives a brown precipitate, and the filtrate yields, on evapo-
ration, a silver salt containing 38-10 per cent. AgO, 2364 per cent. C,
and 1-26 per cent. H. This salt decomposed by hydrochloric acid

yields an acid crystallising in long needles, slightly soluble in water,
and readily soluble in alcohol and in ether. — 2. Aqueous solution of

ritrococcussic acid dissolves iron and zinc with'evolution of hydrogen, and
becomes more deeply coloured. — 3. It is converted into another acid by
sulphide of ammonium, sulphur separating out.

Combinations. Nitrococcusic acid is much more soluble in hot water

than in cold.

The salts of nitrococcusic acid are yellow, for the most part soluble in

water and also in alcohol; they deflagrate very violently when heated.

Nitrococcusate of Ammonia. — When gaseous ammonia is passed

through the ethereal solution of the crystallised acid, tufts of crystalline
needles are deposited on the sides of the vessel ; they are washed with

ether and dried between folds of paper. The salt sublimes when heated,
but probably not without decomposition.

Warren de la Rue.

16 C 96 .... 29-09 29-05

5 N 7\i .... 21-21

12 H 12 .... 3-64 3-97

19 O 152 .... 46-06

Ci«N='H3(NH'*)20i8 + Aq 830 .... 100-00

Warren de la Rue.

2NH<0 52 .... 15-76 15-91

Ci^N^H^Oi® 269 .... 81-51

HO 9 - 2-73

Ci6js3H3(NH'»)20>8 + Aq 330 .... 100-00

Nitrococcusate of Potash.— 1 . The aqueous solution of the acid is

carefully neutralised with carbonate of potash, the solution evaporated,

and left to cool, and the crystals thus obtained are purified by recrystal-

lisation. — 2. The solution of the acid in ether is carefully precipitated

by a solution of potash in alcohol; the pale yellow precipitate is washed

with ether, dried, dissolved in as little cold water as possible; and the
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solution is mixed with 5 times its volume of absolute alcohol; it then after

a while deposits well-defined crystals (still more on the addition of ether),

which are washed with ether and dried.

At 100°. Warren de la Rue.

2 KO 94-4 .... 25-89 25-83

16 C 96 .... 26-45 26-46

3N 42 .... 11-57

8 H 3 .... 0-83 1-18

16 O 128 .... 35-26

C16N3H3K-018 363-4 .... 100-00

No acid salt is obtained by mixing the solution with free nitrococcusic acid.

Nitrococcusate of Baryta.
— The acid is dissolved in baryta water;

carbonic acid passed through the solution, which is then warmed and

filtered; the filtrate is concentrated on a water-bath; and the solution is

again filtered, to remove traces of carbonate of baryta, evaporated till it

begins to crystallise on the surface, and left to cool. Small yellow
crystals, insoluble in alcohol.

I*^itrococcusate of Copper.
— The solution of carbonate of copper in the

aqueous solution of the acid yields pale apple-green crystals on evapo-
ration .

Nitrococcusate of Silver.— Oxide of silver is dissolved in the cold

aqueous solution of the acid, and the filtrate evaporated in vacuo over

sulphuric acid. Long bulky yellow needles, which become orange-yellow
at 100°. Deliagrates with great violence a little above 200'' when rapidly

heated, but decomposes without deflagrating when gradually heated in

small quantities. It is soluble in water and in alcohol.

2 AgO.
16 C
3 N
3 H
16 O
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Preparation. 1 . Tlie crystals obtained in the preparation of phthalio
acid from naphthalin are several times recrystallised. (Laurent, p. 11.)— 2. Naphthalin is distilled with nitric acid in a tubulated retort for

several days, fresh nitric being added when no more red vapours are

evolved. The residue is treated every evening with water, in order to

remove the small quantity of nitrophthalic acid which has been formed;
the solution is evaporated to dryness, in order to purify the acid from
resinous matter; and the residue is treated with a little cold water, which,
by means of the small quantity of unevaporated nitric acid still present,
dissolves out the resin, and leaves the greater part of the acid undis-

solved, as a yellow powder, which is recrystallised several times from

boiling water. — Or the aqueous extract is shaken up with ether, which
dissolves the resin

;
the aqueous solution is left to evaporate ; and the

residue is purified by recrystallisation. (Marignac.)

PropeHies, Nitrophthalic acid forms pale yellow crystals belonging
to the oblique prismatic system, which form rhomboidal tablets, gene-

rally converted into six-sided tablets by truncation of the acute angles.

Fig. 106. i:u = 104°; u : u = about 125°; i : t = 124°; commonly
with hemihedral development. The crystals deposited from the aqueous
solution have strongly striated faces.

Laurent. Marignac.
16 C 96 .... 45-50 45-68 .... 45-43
N 14 .... 6-63 6-70 .... 6-63

5 H 5 .... 2-37 2-59 .... 2-53

]2 96 .... 45-50 45-03 .... 45-41

C16NH5012 211 .... 100-00 100-00 .... 100-00

Decompositions. 1. Nitrophthalic acid when carefully heated splits

up into water and nitrophthalic anhydride. (Marignac.)
— 2. If rapidly

heated, it melts, swells up, and evolves water and a little nitrophthalic

anhydride; the residue becomes coloured, evolves nitrous fumes, and

finally decomposes, leaving suddenly an abundant residue of charcoal;

very rapid heating sometimes causes deflagration. (Laurent, Marignac.)— 3. When the lead-salt is suspended in water and decomposed by
sulphuretted hydrogen, the colourless filtrate becomes quite inodorous

if gently heated, and only slightly turbid from precipitation of sulphur ;

after a time (immediately on boiling) a body separates out, insoluble in

water, hydrochloric acid, alcohol, and ether, soluble in potash with dark
brown colour, and precipitated from its solution by acids.— If tbo

aqueous solution of the acid, while yet colourless and no longer smelling
of sulphuretted hydrogen, is mixed with acetate of lead, a whitish preci-

pitate is formed, which when dry, deflagrates by heat, and contains

C^^NH^O^SPbO. (Marignac.)

Combinations. Nitrophthalic acid dissolves slightly in cold water

but with tolerable facility in boiling water. (Laurent, Marignac.)

Nitrophthalic acid forms monobasic (acid) salts = C"XH*MO^, and

bibasic (neutral) salts = C^^XH^M^O*.

NitropJithalate of Ammonia, a. Monobasic.— The solution of the acid

in ammonia deposits, by spontaneous evaporation, remarkably brilliant

gakes of the monobasic salt, with which a few smaller and thicker
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crystals of the nontral salt are sometimes mixed. The monobasic salt

(C'*XH\NrP)0^) is also formed by acidifying the solution of the neutral

salt with nitric acid. It generally forms prisms terminated by pyramids,
or rhomboidal, or six-sided tables. Does not give off any water at 120°.

h. Bihasic. The neutral salt crystallises in oblique rhombic prisms,
the obtuse edges being generally truncated. (Fig. 81), t : m = 130"^;

tt : It = about 127'^. It evolves nitrophthalic acid when heated, and

forms a peculiar compound with dry gaseous ammonia. (Laurent.)

Laurent.

16 C 96 .... 39-18 39-33
3N - 42 .... 17-15 17-70
11 H 11 .... 4-49 4-73

12 O 96 .... 39-18 38-24

C'8NH3(NH^)20i-.... 245 .... 100-00 100-00

Nitrophthalate of Baryta is produced by boiling carbonate of baryta
with even an excess of acid as an insoluble yellow powder, which, when
dried at 100^ is free from water, and deflagrates when strongly heated.

It contains 44*28 per cent, baryta, corresponding to the formula

C^XH^Ba^O^. (xMarignac.)
The ammonia-salt also forms a white precipitate with a dilute boiling

solution of chloride of barium. The precipitates with salts of strontia

and lime are somewhat more soluble. (Laurent.)

Nitrophthalate of Lead.— No neutral salt can be obtained. (Marig-
nac.)

— Basic. The ammonia-salt forms, with acetate of lead, a floccu-

lent precipitate, which is converted into a yellowish powder on boiling.
It is insoluble in water, and deflagrates v.dien heated. (Marignac.)

Marignac.
4 PbO 447-2 .... 69-85 69-50

16 C 96 .... 14-99 15-07
N 14 .... 2-19

3 H 3 .... 0-47 0-54
10 O 80 .... 12-50

Ci«NH3Pb20i2,2PbO .... 640-2 .... 100-00

Nitrophthalate of Silver is obtained by precipitating nitrate of silver

with the ammonia-salt. It forms a white powder, which, when heated,

deflagrates suddenly, with emission of light (Laurent, Marignac); when
very carefully heated, it melts and decomposes without explosion.
(Laurent.)

16 C
N

3H
2Ag
12 O

Laurent. Marignac.
96 ..
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Oxyamidogen-nucle'us C^^AdH'O'.

Phthalamic Acid.

C'^NH'O" = C"AdH«OSO*.

Marignac. (1842.) Ann. Pharm. 42, 219; N. Bihl univ. Ze, 370.

Laurent. N. Ann. Chim. Fhys. 23, 117; J. ;j?". Ghem. 45, 174.

Phthdlamide. Naphthalamide, ,

Formation, (p. 15.)
Phthalamic acid is not known in the free state, since it takes up

water on evaporating and forms acid phthalate of ammonia:

C16NH706 + 2HO = Ci6H5(NH4}03.

PhiJmlamate of Ammvnia.— When the alcoholic solution of phthalic

anhydride is treated with caustic ammonia, crystals of phthalaraate
of ammonia separate on cooling. Small colourless prisms bevelled

with two terminal faces. It is very soluble in water, and soluble in alcohol.

(Laurent.)

Laurent.

NI13 17 .... 9-34 9-16

16 C 96 .... 52-74
N 14 .... 7-69 7-74

7 H 7 .... 3-85
6 O 48 .... 26-38

CiONH6(NH4)0« 182 .... 100-00

The acid needles having an acid reaction, obtained by Marignac from the solution of

phthalic anhydride in caustic ammonia, which he calls naphthalamide, and whose

analysis led to the formula C'^NH^O*, must have been phthalamate of ammonia, partly
converted into phthalimide (Laurent).

The salt dissolved in a small quantity of water and mixed with

alcohol and bichloride of platinum, immediately yields a quantity of

chloroplatinate of ammonium corresponding to 1 atom of ammonia ; the

filtrate, boiled with excess of bichloride of platinum, yields about the

same quantity of chloroplatinate of ammonium. When the aqueous
solution of phthalamate of ammonia is boiled for some time, it gives off"

water and ammonia, and is converted into phthalimide:

CiWH^OQ' = CifiNHSQ^ + NH^ + 2H0.

The aqueous solution of phthalamate of ammonia forms, with acetate

of lead, a precipitate, which, when decomposed by sulphuretted hydrogen,
and filtered, yields crystals of acid phthalate of ammonia by evaporation.

(Laurent.)

Phthalamate of Silver. — A solution of phthalamate of ammonia In

boiling alcohol does not at first form a precipitate with a concentrated
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solution 'of nitrate of silver ; but in a few minutes the solution becomes
filled with fine needles. On treating the crystals with hot water, they
dissolve, but the phthalate of ammonia gives off 2 atoms of water, and
the solution deposits very brilliant flakes, which contain 40*2 per cent.

Ag, and consist of a compound of phthalimide with argentammonium
(C"NH*(NAgH3)0^) (Laurent.)

Phenyl-phthalamic Acid.*

Laurent & Gerhardt. (1848.) JV. Ann. Chim. Phys. 24, 190.

Phthalanilic acid.

Phenyl-phthalamide is boiled with ammonia and a little alcohol, till

in the course of a few minutes the whole is dissolved, and the solution,

while still hot, is neutralised with nitric acid. The acid crystallises out

on cooling.
It forms beautiful crystalline flakes; melts at 192°, and begins to

sublime in needles. Its aqueous solution reddens litmus.

Laurent &
Gerhardt.

28 C 168 ..., 69-71 ........ 69-3
N 14 .... 5-81

11 H 11 .... 4-56 4-6

6 48 .... 19-92

C^NH"0« 241 .... 100-00

Phenyl-phthalaraic acid evolves aniline when partially fused with

hydrate of potash.
It dissolves to a very slight extent in cold water, but more freely in

hot water.

The acid neutralised with ammonia does not precipitate chloride of

barium or chloride of calcium; with acetate of lead and with salts of

silver, it foi-ms white precipitates.
It is very soluble in alcohol and in ether.

Phthalimide.

C"NH»0* = C^NH'OSO^

Laurent. (1836.) Ann. Chim. Phys. Gl, 121; ^ev. sclent. 13, GOO;
N. Ann Chim. Phys. 23, 119.

NapMhalimide.

Formation. By heating acid phthalate of ammonia':

C»6H*(NH^)08 = C'SNH'O^ + 4110 ;

phthalamate of ammonia, (p. 30.)

•
It will be convenient to treat of the following derirativea of ptithalic acid, sooner

than is in accordance with the general plan of the work.
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Preparation. When acid ptthalate of ammonia is distilled in a retort,

water is set free and phthalimide sublimes.

Properties. Colourless. Crystallises from ether by spontaneous eva-

poration in six-sided prisms, derived from a rhomboidal prism with angles
of 113^ Melts when heated, and solidifies in a striated mass on cool-

ing ; at a stronger heat, it boils and sublimes in very light flakes.

Inodorous and tasteless.

Laurent.

16 C 96 .... 65-30 64-65 .... 64-8

N 14 .... 9-52 8-90 .... 9-0

5 H 5 .... 3-40 3-10 .... 3-3

4 O 32 .... 21-78 23-35 .... 22-9

C16NIP04 147 .... 100-00 100-00 .... 100-0

Isomeric with isatine.

Decompositions. 1. Phthalimide is not attacked by chlorine or by
weak or diluted acids. — 2. It dissolves in strong sulphuric acid when

heated; and if water is added to the solution, phthalic acid separates out

on cooling.
— 3. Boiled with an alcoholic solution of potash, it evolves

ammonia and forms phthalate of potash.

Combinations. Phthalimide is insoluble in cold water, and but slightly

soluble in hot water.

Silver'phthaUmide.
— A boiling alcoholic solution of phthalimide does

not precipitate nitrate of silver; but on addition of ammonia, it deposits a

pulverulent precipitate or crystalline spangles, which dissolve in hot

ammonia and crystallise out unchanged; its solution in ammonia and a

little hot water deposits needles, which appear to be phthalainate of

ammonia.

Laurent.

Ag 108 .... 42-52 41-4

Ci6NH^0'» 146 .... 57-48

Ci6NH'«AgO< 254 .... 10000

When heated, it melts, swells up and forms a black mass, which at a

higher temperature, assumes a beautiful metallic gold-green colour ;

phthalimide sublimes at tbe same time. (Gerhardt, Tr. 3, 488.)
Phthalimide dissolves largely in boiling alcohol or ether.

Phenyl-phthalimide-

Laurent & Gerhardt. (1848.) iV. Ann. Chim. Phys. 24, 189.

On melting together phthalic acid and aniline, they solidify on cooling.
The substance is pulverised and treated with boiling alcohol, in order to
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free it from impurities which colour it, A crystalline powder remains
which is purified by sublimation and recrystallisation from boiling
alcohol.

It forms beautiful colourless needles. Melts at 203°, and begins to
sublime in beautiful needles before melting. The fused mass becomes
crystalline on solidifying.

Laurent.

28 C 168 .... 75-35 75-3 .... 74-8
N 14 .... 6-27

9 H 9 .... 4-04 4-2 .... 4-1
4 32 .... 14-34

C28NH90< 223 .... 100-00

With fused hydrate of potash, it forms aniline and phthalate of potash.
It dissolves in boiling ammonia as phenylphthalamic acid.

It is insoluble in water.

Nitrophthalimide.

Laurent. (1850.) Compt. rend. 81, 539.

Produced by melting nitrophthalate of ammonia.

Aio-nuclem C"NH''.

Phthalidine.

C"NH9 = C»«NH^H«.

L. DusART. (1855.) N.Ann. Ckim. Phys. 45,335; Chem.Centr. IS.'^G, 8.

Formation. By the action of sulphuretted hydrogen on nitrophthalin

(p, 20), in presence of alcohol and ammonia.

Preparation. A mixture of an alcoholic solution of nitrophthalin
and sulphide of ammonium is heated to 50° for several hours in the

water-bath; the greater part of the alcohol is distilled off; the remainder

evaporated almost to dryness at a gentle heat; the residue extracted

with dilute hydrochloric acid ; and the filtrate saturated with potash.
The precipitate is at first white and then redissolves in the acid solution

with a beautiful blue colour
;
on adding an excess of potash, flesh-

coloured flakes are formed, which gradually become denser and dark.

The precipitate is washed on a filter with water, until the filtrate no

longer exhibits an alkaline reaction; it then becomes crystalline,
VOL, XIII. D
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Propeiiies. Phthalidine crystallises from its aqueous solution after

the lapse of a few days in beautiful needles. When melted and cooled,

it forms a crystalline mass of the colour of realgar. It melts at about

22°; and when it solidifies the thermometer rises to 34' 5°. It smells

like naphthalin, and tastes unpleasantly pungent. Its solutions do not

restore the blue colour to red litmus, but its vapour (at what tem-

perature ? L.) turns it immediately blue. Very small quantities of

phthalidine impart a beautiful blue colour to solutions of ferric salts.

At 130" Dusart.

16 C 96 .... 80-67 80-45

N 14 .... 11-77 11-24

9 H 9 .... 7-56 7-42

C'fiNH' 119 ....100-00 99-11

Decompositions. 1. Phthalidine begins to boil at 255°, but the ther-

mometer rises very rapidly, while decomposition takes place, and a car-

bonaceous residue remains behind.— 2. It is converted into a yellowish-
white mass by chlorine water.— 3. It reduces nitrate of silver, while

very brilliant crystals are deposited from the solution. The aqueous
solution produces a grey precipitate with mercurous salts, and a yellow

precipitate with ferrous salts. It blackens on the addition of chloride of

gold. A solution of hydrochlorate of phthalidine is rapidly decomposed
by bichloride of platinum, assuming a green colour, and depositing blue

flakes which blacken on drying; a warm saturated solution of the salt

forms with bichloride of platinum, beautiful yellow crystals which

partially decompose on drying.

Combinations. Phthalidine dissolves pretty readily in cold water.

The salts of phthalidine are soluble in water and in alcohol.

Sulphate of Phtlialidine. C^^NH^HCSOl — Sulphuric acid unites

directly with phthalidine, and forms a dark green ma.ss which attracts

moisture from the air and becomes blue. The crystallised salt is obtained

by double decomposition, or by mixing the alcoholic solution of the base

with sulphuric acid. It dissolves much less readily in alcohol than the

other salts. Contains 23 per cent. SO' (calculated 23-80).

Hydrochlorate of Phthalidine. — On saturating a warm alcoholic solu-

tion of the base with hydrochloric acid, it immediately becomes filled

with violet-blue crystals.

Dusart.

16 C 96 .... 61-78 60-65
N 14 .... 901 9'47

10 H 10 .... 6-43 6-64
CI 35-4 .... 22-78

C'«NH9,HC1 .... 155-4 .... 100-00

Nitrate of Phthalidine. — C'NH'jHOjNO* is formed by mixing the
alcoholic solution of the base with nitric acid. It contains 150 per cent,
of nitrogen (calculated 15-33).

Phthalidine dissolves in every proportion in warm alcohol or ether.
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Ethyl-phthalidine.

C»NH» = C"N(C*H»)H»,H^

Dusart. iV. Ann. Chim. Phys. 45, 335.

Liquid having the odour of phthalidine. It distils without decom-

position.

Ilydriodate of Ethyl-phthalidine form flakes of silvery lustre. It

gives off iodine at 100° and becomes yellow.

Ilydrochlorate of Ethyl-phthalidine is very much like the preceding
compound.

20 C
N

14 H
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Dumas. Ann. Chim. Phys. 63, 265; N. Ann. Chim. Phys. 2, 204; J,pr.
Chem. 10, 222; 24, 193; Pharm. Centr. 1837, 339; 1841, 596.

Erdmann. J. 2)1'. Chem. 19, 321; 24, 3; Pharm. Centr. 1841, 705.

Fritzsche. J. pr. Chem. 23, 67; Ann. Pharm. 39, 76; J.'pr. Chem. 28,

193; Pharm. Centr. 1843, 4.

ScHUNCK. N. Phil. Mag. J. 10, 73; J. pr. Chem. 66, 321; Chem. Centr.

1856, 50. Further. N. Phil. Mag. 15. 99; J. pr. Chem. 73, 268.

Indigo, coloured Indigo, oxidised Indigo, Insoluble blue Indigo, Pigmentum
Indicum, Indigotine.

Indigo was used by the ancients in India and Egypt, and is mentioned

by Dioscorides and Pliny under the names of 'ivhiKov and indicum; it

first came into use in Europe at the commencement of the 16th century,
while woad was already cultivated in France and Germany in the 6th

century.
The following plants yield indigo blue ; Indigofe^'a tinctoria, anil,

dispervia, argentea, cerulea, pseudotinctoria, hirsuta, caroUniana, (Clamor
Marquardt did not obtain indigo from Indigofera australis^j Isatis tinctoria

and Imitanica, Ner'ium tinciorium, s. Wrightia tinctoria, Marsdenia

tinctoria, Asclepias tingens, Polygonum tinctoHum and chinense, Galega
tinctoria (Hayne, Berl. Jahrh. 1817, 118), the white parts of the

blossom of Tankervillia cantonensis (Link) and Limodoron verairifoUum.
The occurrence of indigo in Wrightia tinctoria, Marsdenia tinctoria, and

Asclepias tingens is doubted by Clamor Marquardt {Repert. 51, 15).
The following plants yield a blue colouring matter similar to indigo.
Mercurialis 2)^i'€nms, Melampyrum arvense and cristatum, Polygonuvi

fagopyrum, (Clamor Marquardt), and Polygala hracteolata. (Dierbach,
Ann. Pharm. 3, 45), Croton tinctorium and 'verbascifolium, Phytolacca
decandra and mexicana (Landerer, Hepert. 84, 69), Monotropa hypopitys.

(Reinsch, Ja?irb. 25, 293)
Indigo-blue is somewhat frequently deposited by" unhealthy urine,

especially in tuberculosis. (Hill, Hassal Chetn. Gaz. 1854, 320; Ann.
Phai-m. 90, 120.)

— Cyanurine {q. v.),
first investigated by Braconnot,

reacts difi'ereutly from indigo-blue.

Views respecting the nature of the substance in indigo plants, which

yields indigo-blue.
— Indigo plants contain only the base of the colouring

matter, which of itself is green ; it is kept in solution by the carbonic

acid evolved in the preparation of indigo; it is set free by the addition of

alkalis and absorbs from the air a substance which converts it into indigo-
blue. (Roxburgh, Transact, of the Society of AHs, vol. 28.) Isatis

tinctoria and indigofera anil contain a hydrogen-compound of indigo-blue,

namely, white indigo (Dobereiuer's ivoadic acid), Avhich is held in solu-

tion by the sap and when exposed to the air is oxidised to indigo-blue.

(Chevreul, Girardin & Preisser.) The indigo-plants contain colourless

indigogen, which is soluble in water and contains more carbon than

indigo-blue, into which it is converted, with formation of carbonic acid,

by absorbing oxygen from the air. This oxidation is promoted by heat
or by the presence of alkalis, especially by lime

;
it is arrested by acids,

even by carbonic acid. (Giobert.) The leaves of Polygonum tinctorium

contain a colourless combination of indigo-blue with a resin which may
be extracted by ether and is soluble in water; the resin is decomposed by
acids or alkalis. (Hervy.) According to Schunck, no plant can contain
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wbito indigo, since the latter requires free alkali for its solution, while
the sap of plants is always acid and moreover contains free oxygen.
Woad contains a compound called indican, C'^NH^O^, which is readily
soluble in water; this substance when boiled with strong acids, splits up
into blue indigo and a peculiar kind of sugar, without the intervention
of oxygen ;

C«-NH330*' + 2H0 = C>«Nir''02 + Ci^YiPC^,

Formation. By the action of oxygen upon white indigo :

C32N2Hi20< + 20 = 2Ci''NH'02 + 2H0.

By boiling indican with strong acids. (Schunck.)

Preparation of Commercial Indigo. 1. From Fresli Leaves. — In

Bengal, the plants, which are cut close to the ground whilst the blossom
is unfolding, are placed in a brick cistern—{steeping vat, Gahrtcngskiipe,

trempoire, pourriture), which is filled several inches deep with cold

water, and allowed to ferment. At 30° the fermentation is finished in

12 or 15 hours; at lower temperatures it requires a longer time. The
gas evolved is a mixture of carbonic acid and atmospheric air from
which the oxygen has been absorbed; it was found to contain at first 27-5 per
cent, carbonic acid, 5*8 per cent, oxysjen, and 66*7 per cent, nitrogen ; at a later stage,
40*5 per cent, carbonic acid, 4*5 per cent, oxygen and 55'0 percent, nitrogen ; when the

fermentation was over, the solution evolved on boiling, a gas which contained 78*0 per
cent, carbonic acid, 2*3 per cent, oxygen and 19'7 per cent, nitrogen. A second ex-

periment gave 86 per cent, carbonic acid, and very little oxygen. The leaves lose

from 12 to 14 per cent, of solid matter during the fermentation, but appear still fresh

and green after it is over. When the liquid no longer rises, it is drawn
off into the heating vat {Schlagekiipe, batterie) which stands lower, where
it is kept stirring for an hour and a half or two hours, whereupon car-

bonic acid is evolved and the indigo at first separates in large flakes.

When, after being repeatedly stirred, it forms grains like fine sand
and the solution is clear, the indigo is allowed to settle. After

2 or 3 hours the liquid is drawn off from the deposit. (If the fer-

mentation is properly conducted, the indigo settles readily down, the

liquid is of a malaga-brown colour, and forms a thick foam which rapidly

disappears.)
— For further particulars see J. Pharm. 26, 270". The deposit

is boiled for 3 or 4 hours in a copper vessel and then thrown upon a linen

filter; it is afterwards pressed, cut into squares and dried by boat. 1000

pts. of the solution of the leaves yield from 0'5 to 0*7 pts. of indigo;
more is precipitated on the addition of potash- ley or lime-water, but it is

not so pure.
Respecting the manufacture of indigo in the Caucasus, see Dingl. pol. J. 126, 304.

2. From dry leaves. — a. In the southern part of India, the ripe
leaves which have been completely dried by the sun, are kept for

4 weeks, when they assume a leaden-grey colour (if kept for a longer
time they become black and yield less indigo). The leaves are then

covered with six times their bulk of cold watci*, and after two hours the

green solution is drawn off into the beating vat; it is kept stirring (for
about 2 hours) till it becomes dark blue and the indigo begins to precipitate
then mixed with lime-water, allowed to settle down and treated as in the

preceding method.— Indigo is obtained in the same way in the south of

France from a hot extract of Nerium tindorium and Polygonum tinctorium.

(Compare J. Pharm. 2C, 276; J.pr. Chem. 10, 180.) Indigo was formerly
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prepared from woad iu a similar manner, by employing tepid water and

precipitatins^ with lime-water; a deeper colour was imparted to the pro-
duct by extracting the carbonate of lime with hydrochloric acid. The

preparation of indigo from Polygonum, tinctormm is rendered difficult by
a resin which the plant contains. This resin is separated by mixing the

bruised leaves with one-tenth of their weight of protosulphate of iron, and

adding a sufficient quantity of water together with excess of carbonate

of potash; the whole is then thrown upon a filter, and the solution mixed
with sufficient nitric acid to render it slightly acid. On neutralising with

carbonate of potash, it becomes blue and deposits all the indigo within

24 hours; the indigo has now the same properties as that obtained from

Indigofera. Gaudry, {N. J. Pharm. 5, 133.)
Commercial indigo contains from 50 to 90 per cent, of indigo-bluc;

the remainder consists of indigo-red, indigo-brown, indigo- gluten, car-

bonate of lime, magnesia, alumina and oxide of iron. — Compare Ure, (N.

Quart. J. of Sc. 7, 160 ; also Dictionary of Chemistry, 4th Ed. p. 529.) Schlumberger
(/. pr. Chem. 26, 217).

—
(See further the Valuation of Indigo, p. 59).

Purification of Commercial Indigo, a. By extracting the imjmrities.
—

Powdered indigo is boiled with water, then with alcohol, then with hydro-
chloric acid and again with water. (Chevreul.) It is boiled with hydro-
chloric acid, then with strong potash, and then repeatedly with alcohol.

(Berzelius.)
— Fritzsche removes the indigo-red by boiling with an

alcoholic solution of potash. (J. pr. Chem. 28, 199.)

h. By oxidising the Indigo-white contained in the vat vnth air. 1. Cold

vat. a. Blue vat {Vitriolkupe, Cttve a la eouperose).
— 1 pt. of finely ground

indigo is mixed with hot water, in which 4 pts. of quick lime are slaked;
and to this is added a solution of 3 pts. of sulphate of iron free from

copper, the whole being stirred. (If the sulphate of iron is yellowish,
one-third more is taken.) Water is then added to the amount of 100 or

200 times the weight of the sulphate of iron, according as the dye is

required dark or light, and the whole, after being stirred, is allowed to rest.

The proportions quoted are those most commonly employed in dyeing;
when the indigo is particularly pure, more lime and sulphate of iron must
be taken. An excess of lime yields a sharp vat (schaife Kiipe), from

which the threads of the stuff do not readily take up the dye; too little lime

yields a soft vat {leise Kiipe), which does not dye so well. On the addi-

tion of carbonate of potash, a compound of indigo-white with potash is

formed. A sediment is formed and a yellow solution, which becomes
covered with a copper-coloured film (flosver); the solution is drawn off

from the sediment, and deposits tolerably pure indigo-blue on exposure to

the air.— Thomson digests commercial indigo with lime, sulphate of iron

and water, and exposes to the air the decanted solution of tho compound
of indigo-white with lime; he then removes the carbonate of lime from

the blue precipitate with hydrochloric acid, and the indigo-red with water,
afterwards washes with water and dries. — Berzelius mixes 3 pts. of indigo

(purified according to I) with 6 parts of quick lime freshly slaked, 4 pts.

of sulphate of iron, and 450 pts. of boiling water; he then closes the vessel

and shakes repeatedly ; allows the whole to subside and removes the

yellow solution by meaus of a syphon; again adds hot water and draws
it off after repeated shaking ; mixes the whole of the solution with

hydrochloric acid; exposes it to the air and agitates it till the indigo is

completely oxidised; then throws it on a filter and washes with water.
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— Erdmann mixes together 1 pt. of imli^'o, 2 pts. of sulphate of iron,

3 pts. of lime and 60 pts. of water; draws off the clear solution and mixes it,

with repeated stirring, with dilute hydrochloric acid; and washes the pre-

cipitate in contact with the air. The residue yields fresh quantities of

indigo-blue when again stirred up with hot water, and with lime if neces-

sary.
— The indigo-blue thus obtained contains a little gypsum, at most

0'75 per cent., and indigo-red, which it is difficult to remove by boiling
Avith alcohol; it is better to reduce the indigo again in the cold vat and

precipitate it with hydrochloric acid.— According to Dumas, a little

sulphide of calcium is formed in the vat, and hence sulphur iS mixed
with the indigo when it is precipitated by hj'drochloric acid; this he

removes with bisulphide of carbon.— In the so-called orpiment-vat, a

solution of the compound of indigo-white with potash is formed in a

mixture of indigo-blue with tersulphide of arsenic, potash and water

by the oxidation of the resulting sulpharsenite of potassium; the solution

deposits indigo-blue when exposed to the air.

Protochloride of tin may be used in the indigo- vat (p. 45).

j3. Warm vats. — 1. Woad-vat. (^Pastel-vat.) On mixing from 2 to

6 pts. of finely powdered indigo with from 30 to 50 pts, of woad, 2 pts. of

madder, 2 pts. of bran, 1 to 8 pts. of potashes and \ pt. of lime, and warm-

ing with 1000 pts. of water (6000 to 7000 litres) at 80", a fermentation is

set up in which water is decomposed and the nascent hydrogen forms

indigo-whitc, which combines with the ammonia simultaneously formed.

The brownish yellow liquid first becomes green on exposure to the air,

and then deposits indigo-blue; it may be used for dyeing for three to

six months if it be kept warm, and madder, bran, indigo or potashes added
from time to time. (Instead of madder, beetroot-molasses and malt may
be advantageously used).

— 2. In the potash or Indian vat, in which woad
and lime are not used, 3 pts. of indigo are added to a mixture of 2 pts. of

madder, 2 pts. of whe^t-bran, 6 pts. of potashes and 1000 pts. of water at

60'^; after 36 hours, 3 pts of potashes, and after 12 hours more the same

quantity of potashes, are likewise added. (This vat is easier to manage
than the woad vat.)

7. To obtain indigo-blue in the crystalline state, 4 oz. of raw indigo
and 4 oz. of grape-sugar are introduced into a flask capable of containing
12 lbs. water, to which 6 oz. of the strongest soda-ley are added; the

whole is well shaken; and the flask completely filled with hot alcohol. It

is then tightly corked and left for several hours, until the solution is

sufficiently clear to permit its being siphoned off into a larger flask, in

which it is allowed to stand loosely covered. The solution, at first of

a beautiful yellowish red colour, now gradually turns blue, whilst indigo

separates out. The solution is filtered and the indigo is washed, first

with alcohol and then with water, till the filtrate is colourless. In
this manner 2 oz (50 per cent.) of pure indigo-blue are obtained. If the
brown alcoholic solution is poured back hot into the first flask, it yields
3 per cent, more indigo; but it is then nearly exhausted. (Fritzsche,

Marchand.)— Indigo also forms a vat immediately with grape-sugar,
caustic, soda, and hot water; the decanted solution, when exposed to the

air, deposits indigo containing a quantity of indigo-red, which may be
extracted by an alcoholic solution of soda. (Fritzsche.)

c. By sublimation. When powdered commercial indigo is heated on

fi watch-glass, a silver dish, or a spoon, a network of crystals is formed.
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which may bo removed with a pair of forceps, and the crystals carefully

separated from adhering particles of carbon, under a magnifying glass.

(Le Royer & Dumas; Dumas.) Cbevreul sublimed indigo in a crucible

fitted with a cover over a hot fire ; much indigo was decomposed in

this operation.
— Crum heats indigo between two platinum crucible lids,

which are separated from one another by a distance not greater than

f inch, till the hissing sound ceases.— Berzelius sublimes indigo in an

exhausted retort, of the size of a chicken's egg, cuts oti" the upper part of

the retort when the crystals have sublimed, and separates the lower

crystal^from the adhering particles of carbon. The crystals are freed by
ether from traces of oil and resin. — Taylor stirs up an intimate mixture

of 2 pts. finely powdered indigo and 1 pt. gypsum with water into a thin

paste, which he spreads upon sheet-iron in layers 2 inches broad and

^ inch deep. These are dried by exposure to the air, then heated at one

end with a spirit-lamp till red vapours are evolved, and so the operation
is continued. If the mass catches fire, it is extinguished by a drop or two
of water. The velvety indigo is easily separated, and may be purified

by alcohol and ether. (Med. Gaz. 3 843, 130.)

Preparation of Indigo-blue from Indican.— According to Schunck,
the aqueous solution of indican from woad-leaves, which must not be too

dilute, is boiled with sulphuric or hydrochloric acid
;
and the abun-

dant purple-blue precipitate is filtered off and washed, first with water

and then with boiling alcohol, till the filtrate is of a pure blue colour: the

residue is said to consist of pure indigo-blue.
—• According to Schunck's

latest experiments, it appears that nitric, oxalic, tartaric, and acetic acid

are also capable of converting indican into blue indig© : acetic acid, how-

ever, acts less powerfully than the rest.

Properties. Indigo-blue sublimes in right rhombic prisms (Fig. 75 ;

u : u = 103° 30', u : m = 128° 15', tt : n = 149° 12'; n : n =
165° &,y : y = 108°, y : vi

— 126° (Miller, Fogg. 23, 559) ; in six-

sided prisms, the bases of which are replaced by two faces which seem to

form an obtuse angle with one another (derivable from a rhombic prism
with angles of 32° and 148°.) (Laurent.) Its lustre is serai-metallic, and

by reflected light, dark red inclining to copper-red (according to Crura,
it is red when viewed obliquely under the microscope ; and of a brilliant

blue when viewed perpendicularly). When prepared in the wet way, it

is dark blue, and acquires by pressure a dark copper colour and almost

metallic lustre. It is inodorous and tasteless, and does not react upon

vegetable colours.— In open vessels, it volatilises at about 288° in dark

purple-red vapours; in closed vessels, it decomposes partially when heated.

(Crum.)
— It volatilises without decomposition only in a current of air or

in vacuo; the powder dropped on a piece of heated platinum foil, vola-

tilises in purple vapours without leaving a residue, each particle being sup-

ported by the vapour without coming in contact with the foil. (Dumas.)

Crura. Ure. Le Royer & Dumas.

16 C
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blue which was used in the first experiment.
— This method is inaccurate,

since undissolved indigo produces no perceptible difference in the colour of

the solution, and requires more decolorising matter than is present in the

solution; the indigo to be tested must, therefore, always be completely
dissolved. (Mohr, LehrJ>. der Titrir-methoden, 191.) (li'or tests for indigo
see Sulphindigotic Acid, p. 59.)

— 4. Bromine acts upon indigo in the

same manner as chlorine. On treating moist indigo with bromine,
a yellow mass is formed, which yields, by distillation, terbrorao-

carbolic acid and terbromaniline; the residue contains a little broniisa-

tin, a large proportion of bibromisatin, and a little resinous matter.

(Erdmann.) — 5. Iodine decomposes indigo only when heated. (Ber-

zelius.)
— 6. Indigo is decomposed by heating it with chlorate of

potash and hydrochloric acid. Only traces of chloral? il are formed.

(Hofmann.)
— 7. When boiled with dilute nitric acid, it gives off a large

quantity of gas, and forms isatin and a brown resin; with a stronger acid

it forms principally nitrosalicylic acid (xii, 305), and with an excess of

nitric acid of sp. gr. 1"43 it yields picric acid (xi, 212); at the same
time carbonic acid, prussic acid, oxalic acid, 'and the so-called artificial

indigo-resin are formed. — 5 pts. of fuming nitric acid become so vio-

lently heated with 1 pt. powdered commercial indigo that the mass
takes fire. (Woulfe, Winckler, Repert. 41, 330.)— When indigo is

boiled in a retort with nitric acid and the receiver surrounded with

ice, yellow needles pass over. These when heated, melt into a clear

yellow oil, and distil without decomposition at a higher temperature;

they have an aromatic odour and a sweet aromatic taste. They
redden litmus, and dissolve very abundantly in water with yellow
colour

; they dissolve in ammonia, without yielding a crystalline product
on evaporation. They form, with potash, a solution which is at first

dark yellow, and soon becomes filled with microscopic crystals. The

crystals are readily soluble in water, from which they crystallise un-

changed on evaporation ; they appear of an orange colour by reflected

light, and bluish green by transmitted light. (Fritzsche.)
— A solution

of sulphate of nitric oxide in oil of vitriol forms with indigo in the cold

a green solution which when heated becomes of a beautiful rose colour,

and then dark purple red. (Prevostaye, Ann. Ckim. Fhys. 73, 377.)— 8. Concentrated chromic acid destroys indigo-blue immediately,
especially when heat is applied, with violent evolution of carbonic

acid and precipitation of sesquioxide of chromium. Dilute chromic
acid forms a clear yellow-brown solution with indigo; if this is heated to

near the boiling point and filtered, isatine crystallises out on cooling.

(Erdmann.) Chlorochromic acid does not act upon indigo-blue. ("Thom-

son, Pofi'j. 31, 607.)
— 9. On boiling indigo-blue yvii\\ peroxide of lead, a

pale yellow solution is formed, which becomes turbid on cooling, and
leaves a yellow powder when evaporated to dryness. This substance

suspended in water and decomposed with sulphuretted hydrogen,
yields a brownish-yellow filtrate, which on evaporation leaves a residue

consisting of a small quantity of brown resin and a few crystals. The

sulphide of lead contains a brown resin, melting at 100°, which maybe
extracted by boiling alcohol, and precipitated by water

; boiling water
extracts from it a substance which on evaporation, deposits crystals
mixed with resin. (Erdmann.) — 10. Maufjanic sulphate, manganute, of
potash and 2)e}-manganate of potash decolorise indigo. (Lcfort, Jiev. scient.

16, 358.) On heating indigo-blue for a considerable time with aqueous
osmic acid, oxalic acid is formed. (Buttlerow, J. pr. Ghent. 56, 278.)

—>



INDIGO-BLUE. 43

I ] . When the vapour of anhydrous'sulphuric acid is passed over roughly
pulverised commercial indigo, the latter swells up, becomes heated, and
a beautiful purple-red liquid is formed, which is transparcut in thin

layers, and solidifies into a crimson mass. In contact with the iar, it

evolves sulphurous acid (probably on account of the impurities of the

indigo}, and dissolves in common sulphuric acid with a violet colour ; on

dissolving it in water, charcoal separates out and a dark blue solution is

formed. (Dobereiner, Bucholtz, Bussy.) Indigo dissolves with evolu-

tion of heat in excess of fuming or in common sulphuric acid (no gas is

evolved if the indigo is pure) with formation of sulphindigotic acid; if an

excess of sulphuric acid is not added, more or less sulphophoenicic acid is

formed. According to Berzelius, liyposulpliindigotic acid is also formed when indigo

is dissolved in fuming sulphuric acid.— Indigo-blue dissolves in cold sulphuric

acid, first with a yellow colour, which afterwards becomes green, and

finally of a beautiful blue. (Housmann, J^owrn. de Phys. 1788, March,

Chevreul.) From the solution while still yellow, uudecomposed indigo-
blue may be precipitated by water ; the yellow colour changes to blue

in a few hours in a closed vessel, since sulphophenicic acid is formed,
which is gradually converted iuto sulphindigotic acid. The solution of indigo
is attended with evolution of heat; no sulphurous acid is formed if pure indigo is

employed, even if the solution is kept at 100° for a considerable time. The quantity
of fuming sulphuric acid required for solution is less the more anhydrous
acid it contains ; 1| times as much of the strongest common sulphuric
acid is required as of the fuming acid. The solution is much more

complete when efl'ected at 100°. (Crum, comp. Bucholtz.) When indigo
is more strongly heated with sulphuric acid, sulphurous acid is evolved,

and a brown oily liquid formed. (Dobereiner.) Liquid anhydrous

sulphurous acid does not act upon indigo. (Bussy.) Anhydrous phos-

phoric acid and hydrated phosphoric acid are without action upon indigo;
also concentrated hydrochloric acid. (Dobereiner.)

12. Indigo-blue is but slightly attacked by prolonged boiling with

ilWniQ potash; when the boiling point has reached 100^, the indigo is

completely decomposed, whilst no gas is given off", and only traces of am-
monia and aniline are evolved with the aqueous vapour. (Fritzsche.)

According to Gerhardt {Rev. scient. 10, 371), indigo-white and isatate

of potash are formed in this reaction :

aC'fiNH^O^ + KO,HO + 2H0 = C'^NH^KOS + C3^N2H"'O^H2.

According to Fritzsche, a yellowish-red solution is first formed, on which

a dark coloured substance floats, and from which yellow crystals of chry-
sanilate of potash are separated by continued boiling ;

on cooling, it soli-

iifies into a crystalline mass, consisting principally of chrysanilato of

potash. The dark-coloured substance is most abundantly formed when the

indigo is made into a thin paste with water and boiled, and then treated

with hydrate of potash; it is formed in much smaller quantity when

powdered indigo is gradually added to a potash-ley boiling at 150". —
The crystalline mass, when water is poured over it, immediately yields

indigo-blue (in the same state as from the indigo vat) ; the filtered solu-

tion also continues to deposit indigo-blue when exposed to the air. If

the crystalline mass is immediately incompletely neutralised with an

acid, a bluish-green precipitate is formed, and the solution contains

chrysanilato of potash (xii, 329). If the crystalline mass is treated

with alcohol instead of water, a dark green solution is obtained, which,
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if the dark coloured substance was formed in large quantity, absorbs

oxygen, and deposits indigo-blue in thin four-sided laminae ; chiysanilic
acid separates out from the dark green filtrate on addition of a dilute acid.

If long exposed to the air, the filtrate becomes yellowish-brown, the

chrysanilic acid being converted into anthranilic acid. When potash-ley

boiling at 150°, is saturated with chlorate of potash and indigo-blue is

added, the latter dissolves with dark orange-red colour. The whole soli-

difies on cooling, and when dissolved in water deposits only a little indigo-
blue and then yields chrysanilic acid free from chlorine. (Fritzsche.) On
melting indigo with potash, anthranilic acid is formed, with evolution of

hydrogen. According to Gerhardt, isatic acid is first formed, which

yields anthranilic acid on the further action of potash.

Ci6NH"02 + 2H0 = C"NH704 + 2 CO2 + 2H.

By heating indigo-blue with hydrate of potash to 300° (compare xii, 246),
Cahours obtained salicylic acid, resulting from the decomposition of the

previously-formed anthranilic acid:

C"NH'0* + 2H0 = C^H«0 + NH^.

On distilling indigo-blue with hydrate of potash, aniline is evolved :

C10JSIH5O2 + 6H0 = C'^NH' + 400^ + 411.

(Fritzsche) j according to Gerhardt, the aniline results from the further

action of the potash upon the previously-formed anthranilic acid.

C'<NH70^ = C12NH7 + 2C02.

By melting commercial indigo with hydrate of potash, Gerhardt {Compt. rend. 13,

309) and Erdmann {J, pr. Chem. 27, 250) obtained valerianic acid
; Winkler, Repert.

78, 70) and Muspratt {Ann. Pharm. 51, 271) obtained acetic acid, which was^owing to

the impurities of the indigo. Compare Liebig {Ann. Pharm, 40, 314); Gerhardt

{N. J. Pharm. 9, 319).

13. Indigo-blue placed in contact with water, an alkali, and a deoxy-

clising substance, becomes at first coloured green, and is then converted
into indigo-white, which forms a yellow solution with alkalis. In this

reaction, water is decomposed, the hydrogen being used in the formation

of indigo-white, e. g.

2Ci6NH«02 + 2SnO + 2H0 = CS-N^HioOSH^ + 2Sn02.

The following substances react in a similar manner : phosphorus, phos-

phorous acid, sulphurous acid, hydrosulphuric acid, potassium amalgam,
sulphide of potassium, sulphide of sodium, sulphide of arsenic, sulphide of

antimony, zinc, tin, iron, protoxide of iron, protoxide of tiu, protoxide of

manganese, grape-sugar, and substances undergoing fermentation or putre-
faction, as sugar, gluten, urine, woad, madder. Warm putrid urine dissolves

indigo-blue, the ammonia-compound of indigo-white being formed.—
According to Lowenthal, on the contrary (J. ^^r. Chem. 70, 463), this

reduction of blue to white iudigo is not produced by salts of sulphurous
or phosphorous acid, by sulphide of potassium, sulphide of calcium,

manganous salts, or arseuite of soda ; but indigo-blue dissolved in sul-

phuric acid is reduced to indigo-white when mixed with excess of bicar-

bonate of potash or soda, and then treated with sulphuretted hydrogen.
Lowenthal is of opinion that indigo-white is not indigo-blue plvs hydro-
gen, but indigo-blue viinus oxygen.
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Formic acid appears to be produced in the action of grape-sugar and

potash on indigo-blue.
— If the indigo-blue obtained from Fritzsche's

sugar vat (p. 39) is filtered off, the brownish green alkaline solution

forms, with acids, a brownish green precipitate, which, when washed
with water and dried, dissolves for the most part in alcohol with

reddish brown colour. The acid filtrate deposits, on evaporation, a brown
resinous body, which dissolves slightly in water and completely in alcohol.

The brownish-green alkaline solution gives a bluish-green precipitate
with lime-water (lime-compound of indigo-brown ?) ; acids precipitate

greenish flakes from the filtrate, and if these are filtered off, the acid

solution deposits a brown resin on evaporation. (Fritzsche.)
Urine passed from 12 to 24 hours after 6 grm. of indigo had been

swallowed, was of a greenish-violet colour. After several days, a small

blue ring had formed on the surface, which in 4 weeks became from ^ to i
of an inch broad, and consisted partly of precipitated indigo, partly of blue-

coloured phosphate of magnesia and ammonia. (Starke, J . pr. Chem. 56,

13.) The passage of indigo into the urine is mentioned by Pereira (Art
of Healing, 2, 651), and Roth (Dissert. Inaug. de Indico, Berlin, 1834);

Kletznisky (Wien. medicin. Wochenschr. 1851, 34) opposes this statement.

Combinations. Indigo-blue is insoluble in water.

Hot alcohol dissolves small quantities of indigo-blue which impart to

it a beautiful blue colour; on cooling, the indigo separates out almost

completely. Indigo-blue remains dissolved in cold alcohol, only when the

alcohol contains indigo-red in solution at the same time. (Chevreul.)
Chloride of ethyl is but slightly coloured by standing over indigo,

a portion of which converts it into a beautiful blue liquid, without

mixing with the latter ; the unchanged portion of the indigo shows a

stronger copper-colour than before. (Boullay.)
— Sublimed indigo does

not dissolve in cold carbolic acid (or creosote), but pretty readily
when it is hot ; the solution forms a blue liquid when mixed with a little

alcohol, but the indigo is precipitated by a large quantity of alcohol

(Runge, Reichenbach; comp. Miiller, jV. Br. Arch. 15, 92.)
Sublimed indigo dissolves to a small extent in boiling oil of tur-

pentine with purple-red colour, but immediately separates out again
on cooling. (Crum.)

Fatty Oils dissolve indigo-blue only at temperature exceeding 100°,
with dark violet colour ; the indigo separates out unchanged on cooling ;

at a higher temperature the indigo is decomposed (comp. Weston,
Hr. Arch. 36, 371).

Appendix to Indigo-Uue.

1. Indigo-red.

Indigo-red was first noticed by Chevreul, and was more particularly

investigated by Berzelius. (Lehrb. 3, 689.)
— It is found in commercial

indigo, and also accompanies the indigo from Polygonum iinctorium.

(Hervy.)
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a. From commercial mc^t^ro.
— Powdered or commercial indigo is

first exhausted with hydrochloric or sulphuric acid, then with a con-

centrated solution of potash, afterwards washed with water and boiled

with alcohol of sp. gr. 0'83 until the solution is no longer coloured

red, but bright blue. The dark red alcoholic extract is distilled until

most of the alcohol has passed over, and the remainder of the solu-

tion is filtered from the indigo-red, which is precipitated in the

form of a dark brown powder. The remainder of the indigo-red is

separated from the filtrate,
—in which it remains together with indigo-

blue, in combination with potash,
—by evaporating the alcohol, dissolv-

ing the residue in water, and precipitating with a slight excess of acetic

acid, the indigo-brown remaining in solution, and lastly the precipitated

indigo-red is washed with water and dissolved in alcohol, from which
it separates on evaporation.

Indigo-red forms a blackish-brown powder or a shining blackish-

brown varnish.

When heated in vacuo, it first yields a colourless sublimate, without

evolving any permanent gas, then melts, boils and chars, while colourless

crystalline indigo-red sublimes. In the uppermost part of the vessel, the

latter resembles fused colourless drops; in the middle part it is brown;
and near the heated portion it appears melted, reddish yellow and trans-

parent.
—

Indigo-red quickly heated in contact with the air, melts,

fiimes, and burns with a bright smoky flame.— In chlorine-water it

becomes yellow and plastic like wax; but on exposure to the air, re-

covers its hardness and regains its former colour almost completely.

(Berzelius ) By chlorine in presence of water it is converted into a

brown resin, which is insoluble in water, but soluble in alcohol.

(Erdmann, J. pr. Chem. 19, 329.)
— It dissolves in fuming nitric acid

with a beautiful purple colour, which, owing to decomposition, soon

passes into yellow. Water precipitates indigo-red, apparently un-

changed, from the red solution; from the yellow solution it precipitates

yellow flakes like those obtained in the same manner from a solution

of indigo-brown in nitric acid. — The red solution of indigo-red in

alcoholic soda turns brown on exposure to the air, and deposits, when

evaporated, a substance which forms with water a brown solution,

depositing brown flakes on the addition of acids. (Fritzsclie, J". 2^i'-

Chem.. 28, 196.)

Indigo-red does not dissolve in water, in dilute acids, or even in

heated concentrated solutions of the alkalis. — It forms with sulphuric
acid a dark-yellow solution, which becomes yellowish red on dilution

with water, but without forming a precipitate. The solution is deco-

lorised by steeping silk or wool in it for several hours; while the fabric

is dyed yellowish brown or red. It dissolves slightly in alcohol, but

more abundantly in ether; the bright-red solutions deposit the indigo-
red on evaporation as a dark-red powder. (Berzelius.) It dissolves in

cold creosote. (Reichenbach.)

b. From the leaves of Polygonum tinctorium.— The fresh leaves are

exhausted with ether in a digesting funnel, and after a part of the ether

has been distilled ofi", crystals of indigo-blue separate out, and the

remaining solution is evaporated to dryness. The residue is exhausted
with alcohol, the solution filtered from a slight brown residue, and again

evaporated to dryness; and tho residue is purified by hot water, which
extracts a little yellow colouring matter.
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Indigo-red thus prepared is a beautiful red, resin-like substance;

hard, brittle and easily pulverized. Burnt with oxide of copper, it

yields carbonic acid and nitrogen in the proportion of IG : 1. Heated
m contact with the air, it softens, melts, swells up, and burns with

flame, leaving a bulky mass of charcoal which burns without residue.

When heated in a tube, it gives off ammoniacal vapours. Distilled in

vacuo, it yields merely ammoniacal oil, and without any crystalline subli-

mate (probably because too little was employed).
— When boiled with

nitric acid, it evolves abundant red fumes and dissolves with yellowish
red colour, while a waxy substance rises to the surface; on evaporating
the solution, it leaves a residue, from which water extracts picric acid,

while the so-called commercial indigo-resin remains behind,— It dis-

solves in sulphuric acid, imparting to it a yellow colour; becomes dark

red when acted upon by anhydrous sulphuric acid, and retains this colour

on the addition of water. Concentrated hydrochloric acid turns it

black but does not dissolve it.

Indigo-red is insoluble in wetter^ slightly soluble in jjotash and
ammonia. The alcoholic solution turns red on addition of baryta-water,
lime-water, sub-acetate of lead, or nitrate of silver, and, dark red with

protochloride of tin. With solution of alum it forms a beautiful red lake,
which is not acted upon by alkaline carbonates.

It is very slightly soluble in acetic acid, but dissolves very readily in

alcohol and in ether; the alcoholic solution is precipitated by sulphuric
acid. (Hervy, J. Fharm. 26, 293; Pharm. Centr. 1840, 807.)

The indigo obtained from the flowers of Tankervillia cantonen&is

colours alcohol of 35 per cent, first green, then violet; and the solution

yields on evaporation a residue consisting of two substances, the one

green and insoluble in alcohol of 45 per cent, (probably chlorophyll),
the other of a beautiful red colour, soluble in alcohol, but insoluble in

water and ether. This latter substance forms with sulphuric acid, a

brown solution from which it is precipitated unchanged by water.

(Clamor Marquardt, Repert. 7, 1.)

The purple-red solution which is obtained when the purple-blue flakes

arising from the decomposition of indican by acids are boiled with alcohol,

yields a brown residue of indirubin very similar to indigo-red. This

substance is insoluble in alkalis, and when heated in a tube, gives off"

purple vapours and yields a crystalline sublimate. (Schunck, I\f. Phil.

Mag. J. 10, 85.)

2. Colourless Indigo-red.

Berzelius.

The sublimate obtained by heating indigo-red in vacuo is separated
from indigo-red by digesting it with alcohol, in which the latter is more

soluble, and is then purified by re-subliming in vacuo.

It crystallises when sublimed, in brilliant, colourless, transparent
very fine needles

;
it crystallises on evaporation from its alcoholic or

ethereal solution in transparent colourless grains. It is inodorous, tasteless

and neutral to test papers.
When colourless indigo-red is heated in vessels containing air, it
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melts and turns yellow, but crystallises again on cooling; when more

strongly heated, it melts, boils, and partly decomposes, without however

giving off an acid or ammonia. Heated in free contact with the air, it

smokes, burns with a bright smoky flame, and leaves a trace of difficultly
combustible charcoal. It dissolves in fuming nitric acid and forms a
beautiful purple-red solution, which becomes yellow from decomposition;
the solution is then identical with that obtained by dissolving indigo-red
in nitric acid. Colourless indigo-red is immediately turned red by
dilute nitric acid.

Colourless indigo-red forms two compounds with sulphuric acM, one

soluble, the other insoluble in water. In cold sulphuric acid, it dissolves

very slowly and but partially, imparting to it a lemon-yellow colour;
the undissolved portion is of a burnt yellow colour; the same compound
is precipitated by water from the yellow sulphuric acid solution. Con-
centrated hydrochloric acid also forms a similar insoluble burnt yellow
compound; of this only a trace dissolves in the acid, to which it imparts
a yellow colour; it is not precipitated by water.— Colourless indigo-red
does not dissolve in water or in aqueous solutions of the alkalis, not
even when they are boiling and highly concentrated.— It dissolves very
slightly in acetic acid, from which it is not precipitated by water; in

alcohol and in ether it dissolves slowly, with brownish yellow colour.

3. Indigo-brown.

Chevbeul. Ann. Chim. 66, 5; also Schw. 5, 291.

Berzelids. tSchrb. 3, 685.

Resinous Indigo-green. Discovered by Chevreul, in indigo from Guatemala and
Java ; more completely investigated by Berzelius, who found it in all kinds of indigo.

Preparation. 1 . Powdered indigo is repeatedly boiled with water,
and the solution evaporated to a small bulk. The reddish syrup thus

obtained, is extracted with alcohol of 36° B.; water is added to the red

alcoholic solution; and the alcohol distilled off. The indigo-brown, which
is combined with ammonia, and remains dissolved in the aqueous solu-

tion, is precipitated by exactly neutralising the ammonia with sulphuric

acid; then washed on a filter with a little water, dissolved oft' with

alcohol, and the solution evaporated. (Chevreul.) It retains some of

the sulphuric acid by which it was precipitated, and also indigo-blue.

(Berzelius.)
— 2. Powdered commercial indigo is extracted with sulphuric,

hydrochloric, or acetic acid, and afterwards with water, then gently
heated with concentrated potash-ley, which causes it to swell up to a

light black paste; and the dark brown alkaline solution is filtered off

without washing, since the dilute liquid would take up indigo-blue. The
alkaline solution is slightly acidulated with sulphuric acid, and filtered

(the yellowish-brown filtrate neutralised with carbonate of lime and

evaporated, yields a little more' indigo-brown when treated with alcohol);
the precipitate, which is bulky, half gelatinous, and almost black,

owing to an admixture of indigo-blue, is washed out with water and
dissolved in carbonate of ammonia; the solution is evaporated to dryness;
and the residue is dissolved in water, and filtered from the undissolved
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portion, which consiats of blue indigo mixed with a little indigo-browu,
without washing out, since the residue would then dissolve. The indigo-
brown is precipitated from the filtrate by sulphuric acid; the precipitate
while still moist is digested with carbonate of baryta and water, whereby
an insoluble and a sparingly soluble compound of indigo-brown with

baryta are formed; and the solution is filtered and evaporated. Indigo-
brown is thus obtained in combination with a little baryta; it seems

impossible to obtain it perfectly pure. (Berzelius.)

Properties. Indigo-brown (2) forms a brown, shining, transparent
varnish, which is almost colourless and neutral to test papers; (1) has a

green colour (arising, according to Berzelius, from an admixture of indigo-
blue.

Becompositiom. 1. Indigo-brown (2) yields by dry distillation, a
black viscid oil, and colourless, highly ammoniacal water. — 2. Heated
in contact with the air, it softens, swells up, and evolves fumes,

smelling like burnt animal matter ; then burns with flame, and "leaves

a residue of diflficultly combustible charcoal containing carbonate of

baryta.
— 3. It dissolves in nitric acid with evolution of nitrous fumes,

and forms a yellow turbid solution, from which water precipitates burnt-

yellow flakes, which give a dark yellow solution with ammonia. The

aqueous solution first deposits crystals of oxalic acid on evaporation, and
when of the consistence of syrup, solidifies into a flaky crystalline mass,
which tastes first acid and then bitter. When neutralised with

potash, it yields crystals of nitre and of a burnt-yellow bitter substance,
which is deliquescent, soluble in alcohol, and swells up when heated
without exploding.

— 4. Chlorine gas passed through a solution of

indigo-brown, turns it to a paler colour, and then precipitates brownish

yellow flakes of hydrochlorate of indigo-brown, but does not produce
any further decomposition. (Berzelius.)

Combinations. Indigo-brown (1) is slightly soluble in water.— That

prepared according to (2), combines very readily with acicls, forming

compounds which are slightly soluble in water. When an alkaline solu-

tion of indigo-brown is treated with an excess of acid, a compound of

indigo-brown with the acid is precipitated, which is brown, very bulky,

transparent only when viewed in thin layers, reddens litmus after it has

been washed with water, and is very slightly soluble in water, to which
it imparts a yellow colour. The precipitates produced by sulphuric
acid and hydrochloric acid, colour boiling water yellow, and shrink up
to a brittle mass, which may be pulverised in the solution. (Berzelius.;

According to Chevreul, (1) dissolves in aqueous solutions of acids more

readily than in water, and likewise in sulphuric acid, forming a green
solution.

Indigo-brown (2) unites readily with alkalis, and forms very dark-

brown compounds, which are soluble in water, and do not show any
alkaline reaction with reddened litmus paper.

— When the solution of

indigo-brown in carbonate of ammonia is evaporated, and the residue

dried at 70^^, it forms a black shining mass, which splits up into long

needle-shaped fragments; has a slight and very unpleasant taste; evolves

large quantities of ammonia when treated with potash, but no carbonic

acid when treated with acids; it dissolves readily in water and somewhat
less in alcohol. (Berzelius.) According to Chevreul, (I) dissolves in

VOL. XIII. £
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ammonia, forming a red solution. When the solution of indigo-brown

(2) in aqueous potash is exactly neutralised with acetic acid, the liquid

evaporated to dryness, and the acetate of potash extracted by alcohol

(which takes up a little indigo-brown), the compound of indigo-brown
with potash remains behind. This compound dissolved in water and

evaporated to dryness, forms a black shining mass, which splits up
into needle-shaped fragments.

— The 6ary?a-compound is difficultly

soluble in water.— The ^iwie-compound is insoluble: hence lime-water

precipitates indigo-brown from its ammoniacal or potash solution; and
when hydrate of lime is boiled with a solution of indigo-brown in pfltash,

it removes the former so completely, that a colourless ley remains behind.

The solutions of (2) in alkalis or acetic acid form dark precipitates with

acetate of lead, subacetate of lead and ferric sulphate; they are not preci-

pitated by ferrocyanide of potassium and corrosive sublimate, nor, with

the exception of the baryta compound, by infusion of galls. (Berzelius.)

Indigo-brown (2) treated with a little acetic add, forms two com-

pounds, the one soluble, the other insoluble in water. The first is obtained

by acidulating with acetic acid a solution of indigo-brown in potash,
so that it decidedly reddens litmus; the solution is then evaporated to

dryness, and the acetate of potash extracted with alcohol. This com-

pound reddens litmus, and dissolves very readily in water, from which
it is not precipitated by boiling ;

it is slightly soluble in alcohol, but

when boiled with the latter, becomes almost insoluble in water. The more
acid compound is precipitated by strongly supersaturating the potash
solution with acetic acid; when washed with water, a small portion is

converted into the first compound; the wash-water continues to dissolve

the precipitate, but becomes turbid when mixed with the first acid

filtrate. (Berzelius.)

Indigo-brown (1) readily forms with alcohol, even when cold, a solu-

tion which appears green by reflected light, and red by transmitted

light; it is not rendered turbid by water, but becomes green, and on the

addition of a little ammonia, red. (Chevreul.)
The green thick oily substance extracted from fresh woad, by

Chevreul {Schw. 5, 310), behaves in a similar manner; it difiuses an
aromatic and empyreumatic odour when placed on glowing charcoal, and
leaves a residue of tumefied charcoal. It is almost insoluble in water, is

coloured red by alkalis, and becomes green again on the addition of an

acid.

According to Hervy (J. PJmrm. 26, 293), a substance similar to

indigo-brown is obtained from Polygonum tinctorium. The fresh leaves are

bruised and exhausted with cold water, and the reddish solution is filtered

and evaporated to dryness. A yellow colouring matter is extracted by
ether from the residue, the remainder of which is dissolved in alcohol

of 40°, filtered, and evaporated to dryness. The product is rose coloured,
and dissolves with green colour in dilute acids; in concentrated acids it

turns green without dissolving. It dissolves in alkalis, with evolution of

ammonia. It is soluble in water, from which it is precipitated green by
concentrated acids

;
also in alcohol, but not in ether.

When an aqueous solution of indican, which has become brown by
long boiling, is boiled with sulphuric acid or hydrochloric acid, dark
brown flakes separate out, and may be washed on a filter with water.

The precipitate boiled with alcohol, forms a brown solution which
leaves on evaporation, a dark brown, shining, resinous residue of

Indihumin. This substance melts in boiling water, is decomposed and
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dissolved by boiling nitric acid, and dissolves with brown colour in

ammonia; the amuioniacal solution forms brown precipitates with chloride

of calcium and chloride of barium, and the alcoholic solution is completely
precipitated by acetate of lead. The composition of indihumiu corre-

sponds most nearly to the formula C"NH*0*. (Schunck, iV". Phil. Mag. J.

10, 86.)

Isatin.

C"NH«0* = C''^WO\0\

Laurent. Compt. rend. 12, 539; /. pr. Chem. 24, 2; Pharm. Gentr.

1841, 601; iV. Ann. Chim. Phys. 3, 371; J. pr. Chem. 25, 434;
Ann. Pharm. 48, 262; Pharm. Centr. 1842, 246; Rev. sclent. 10, 295,

300; 18, 458; J.pr. Chem. 35, 108.

Erdmann. J.pr. Chem. 24, 11; Pharm. Centr. 1841, 707.
A. W. HoFMANN. Ann. Pharm. 53, 11.

Discovered simultaneously by Laurent and Erdmann, in 1841.

Formation. By the action of nitric acid or chromic acid upon indigo-
blue (p. 42).

Preparation. 1 kilogr. of finely powdered good commercial indigo
is stirred up in a large dish to a thin paste with water; it is then placed
over a moderate fire, and commercial nitric acid is gradually added

(which causes a violent effervescence, without evolution of nitrous acid),
until the blue colour has disappeared, for which, from 600 to 700 grm. of

nitric acid are necessary. The solution is boiled with several quarts of

water, and filtered boiling as rapidly as possible; after 12 hours the

isatin separates in reddish crystalline nodules. Tbe mother-liquor is

boiled with the undissolved residue and filtered, the operation being two
or three times repeated: the last mother-liquor still yields isatin on

evaporation. The crystals are moistened with water containing a little

ammonia, in order to remove a resinous matter; they are then washed
with cold water, and finally recrystallised several times from boiling
alcohol (100 pts. of indigo yield 18 pts. of isatin). (Laurent.)

— When an
excess of nitric acid is employed, nitrosalicylic acid is formed. After

each addition of nitric acid, it is necessary to wait until the efl'ervescence

is over. If no efl'ervescence takes place, in consequence of the indigo

being mixed with too much water, and if the boiling is continued, whilst

more and more nitric acid is added, a violent reaction suddenly ensues

when the solution has reached a certain concentration, the mass over-

flowing the vessel even when it is very capacious, and the residue

contains generally nitrosalicylic acid. (Hofmann.)
— 2. Indigo is heated

with chromic acid, properly diluted, until the whole nearly boils, when it

is filtered hot; isatin then crystallises out on cooling, and is [purified by
repeated recrystallisatiou from water and lastly from alcohol. If the

chromic acid is so concentrated that it causes an evolution of carbonic

acid, the solution deposits little or no isatin on cooling, but a small

quantity on spontaneous evaporation or in vacuo; on evaporating the

solution by heat, only sequioxide of chromium and a brown powder
separate. (Erdmann.) Laurent drops a dilute aqueous solution of

chromic acid upon powdered indigo, and warms the mixture, the addi-

E 2
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tlon of chromic acid being discontinued as soon as the blue colour has

disappeared, and the process continued as in (1). In order to purify
crude isatin which still contains resin, Hofmann dissolves it in potash,
and carefully adds hydrochloric acid to the solution, as long as it

forms a black or brown precipitate; when a portion on filtering is of a

pure yellow colour, and gives a deep red precipitate with hydrochloric
acid, the whole solution is filtered ofi", decomposed with hydrochloric acid,
and the precipitate washed with a little water.

Properties. Isatin crystallises in large transparent brownish red

prisms, or in smaller yellowish red prisms, belonging to the right prismatic

system; the crytals are very brilliant, especially when obtained from an

alcoholic solution. ooP. ooP oo. Poo
; (Fig. 65) with predominating faces t;

u' \ u = 133° 50' — 55'; i : i' = 127° 15' —
30', G. Rose; ooP.

ooPoo ."Poo
; (fig. 68) without p and i; u' : u = 45° 5Q'; y : y = 126° 44'.

(Schabus.) Isatin is inodorous and has a bitter taste. (Schabus.) It melts

when heated, and solidifies on cooling into a crystalline mass of needles;
when heated above its melting point in contact with the air, the greater part
volatilises without decomposition, in yellow and very irritating vapours.

Erdmann. Laurent.

16 C 96 .... 65-31 65-61 .... 65-13

N 14 .... 9-52 9-44 .... 9-50

5 H 5 .... 3-41 3-43 .... 353
4 32 .... 21-76 21-52 .... 21-84

C'«:N^H»0* 147 .... 100-00 100-00 .... 100-00

Decom2)<>sitions. Isatin distilled in a retort, leaves a large residue of

charcoal. (Erdmann, Laurent.) When thrown upon glowing charcoal,
it difi*uses the same odour as indigo. Heated in the air upon platinum
foil, it burns with a brilliant flame, and leaves a fused residue of difiiculty
combustible charcoal. (Erdmann.)

— 2. When isatin is suspended in

hot water, and a current of chlorine passed through the solution, it is

converted into chlorisatin; no bichlorisatin is formed, even if the solution

is exposed to sunshine. (Erdmann.) Chlorine gas passed into a solution of isatin

in potash-ley, produces a brown tarry liquid soluble in alcohol, but no bichlorisatin.

(Hofmann.)— 3. Isatin shaken up with bi^omiiie-wsbter, in sunshine, yields
bromisatin ;

in contact with anhydrous bromine in sunshine, it forms

bibromisatin. (Erdmann, Laurent, Hofmann.) — 4. Moderately warm
oiitric acid dissolves isatin without decomposition, but on boiling, a
violent action takes place, attended with evolution of nitrous fumes,
oxalic acid being formed together with a reddish brown resin, which
contains NO* and is soluble in ammonia

;
no picric acid is formed.

(Laurent.)
— 5. Isatin heated with fuming sulphuric acid, dissolves with

brownish red colour; a strong effervescence then takes place, and on

treating the solution with water and alcohol, a yellow substance is

obtained, which has not been further investigated. (Laurent.)— 6. Isatin

dissolves in cold potash without undergoing decomposition, and imparts
to it a brownish red-colour

;
after a time, or immediately on boiling,

the solution becomes yellow and is found to contain isatate of potash:
C»NH^O* + 2H0 — C'^NH^O" (Laurent, Erdmann). On pouring cold

potash on crystals of isatin, they first turn dark red, and on warming the
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whole, an orange-yellow solution of isatate of potash is formed; if this

solution is concentrated by distillation, a reaction suddenly takes place,
colourless drops of aniline passing over with the steam, while hydrogen is

at the same time evolved:

CifiNIPO* + 4(K0,HO) = C12NH7 + 4(KO,C02) + 2H.

(Hofuiann.)
— 7. Ammonia forms with solutions of isatin, various pro-

ducts of decompo^on, which vary according to the concentration of the

ammonia and the solvent of the isatin; mixtures of various compounds
are always formed, all of which contain 1, 2, or 3 atoms of \sa,i\n, plus
1 or 2 atoms of ammonia, minus water. (Laurent.) Aniline behaves in

the same way. (Engelhardt.)
— Isatin with sulphurous acid in the

presence of alkalis, forms salts of isatosulphurous acid. (Laurent.)
Isatin dissolves in sulphite of ammonia with formation of isatyde.

(Erdmann.)
— 9. When a stream of sulphuretted hydrogen is passed

through an alcoholic solution of isatin, bisulphisatyde (C^N^H^^O^S^) is

formed. (Erdmann, Laurent.)

Combinations. Isatin dissolves slightly in cold water, and more

abundantly in boiling water. The solution is of a dark reddish-yellow
colour.

It dissolves when gently warmed with nitric acid, and crystallises

unchanged from the solution on cooling.

Metallic Isatides.— Isatin forms with the metals, compounds in which
1 At. hydrogen of 1 At. isatin, is replaced by a metal (C'*NH*MO*).
(Laurent.)

Isatide of Ammonium is formed by dissolving powdered isatin in

ammonia, with which it forms a carmine-red solution. Acids precipitate
isatin from this solution, and nitrate of silver forms a carmine-red preci-

pitate. (Laurent.)

Isatide of Potassium is formed by dissolving isatin in cold potash. The
solution is of a dark violet colour, which, when diluted with water and

boiled, becomes pale yellow, and then contains isatate of potash.

Isatide of ammonium forms with salts of iron, cobalt nnd lead, precipitates which
are mixtures of isatin with the oxides.

A boiling solution of isatin, to which a little ammonia is added, forms

with protochloride of tin, a white precipitate, which becomes of a beautiful

caruiine-red on boiling. The filtrate is rose-coloured, but turns yellow
in a few seconds; the precipitate on the filter is rose-coloured. (Laurent.)

Isatide of Cuprammonium forms a bright brown precipitate, which is

obtained by mixing an ammoniacal solution of isatin with a solution of

acetate of copper in ammonia. It contains 28'0 per cent, of copper,
and is therefore C^N^H'Cu^O* = C^''NIP(NH*)Cu*0* ; or, according to

Laurent, C"NH*(NLPCu')OS which would require 28- 08 per cent,

copper. It forms a precipitate with hydrochloric acid and bichloride of

platinum. (Laurent.)

' Isatide of Silver. 1. An alcoholic solution of isatin is mixed with

;in alcoholic solution of nitrate of silver, and an alcoholic solution of
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potash is added, in such proportion, that an excess of isatin and nitrate of

silver may remain in solution. The wine-red precipitate is filtered,

washed and dried. — 2. Nitrate of silver is poured into a slightly

ammoniacal alcoholic solution of isatin. (Laurent.)

Laurent.

I. 2.

C»6NH*0^ 146 .... 57-48

Ag 108 .... 42-52 42-^.... 42-2

C«NH*AgO* 254 .... 100-00

Isatide of Argentammonium. When an ammoniacal alcoholic solu-

tion of isatin is poured into an alcoholic solution of nitrate of silver

to which a large excess of ammonia has been added, a red crystalline

precipitate is immediately formed, consisting^of microscopic pearly flakes.

(Laurent.)

16 C
2 N
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A solution of isatate of ammonia, obtained by decomposing isatate of

potash with sulphate of ammonia, yields isamate of ammonia on evapora-
tion. (Laurent.)

Isataie of Potash.— When isatin is dissolved in a cold strong solution
of potash, and the dark-red solution is diluted with water, boiled till it

becomes pale yellow, and then evaporated, pale yellow crystals of the

potash-salt are deposited. The solution of the salt in water or alcohol
forms no precipitate on the addition of hydrochloric acid, but become^
red after a time, or immediately on boiling, and if left in a ccol place,
deposits crystals of isatin.

Isatate of Baryta. — 1. Chloride of barium is precipitated only by
an extremely concentrated solution of isatate of potash.

— 2. Isatin is

boiled with baryta water, and the solution filtered; on evaporating the

filtrate, smalt crystalline flakes are obtained, which are slightly soluble in

water and almost insoluble in alcohol. (Laurent.) The white flakes

precipitated by the potash-salt in a solution of chloride of barium, dis-

solve on heating the liquid, and the solution deposits short colourless

prisms on cooling. (Erdmann.) The salt contains 53-24 per cent,

baryta when dried at 150°, and corresponds to the formula C^^NH'BaO*.

(Laurent.)

The aqueous solution of the potash- salt does not precipitate solutions
of chloride of strontium, chloride of magnesium, chloride of calcium,
alum, zinc-salts, protochloride of tin, chloride of cadmium, chloride of

cobalt, chloride of nickel, or chloride of mercury ; with uranic nitrate, it

produces an orange-yellow precipitate which in a few minutes becomes
scarlet. It precipitates sesquichloride of iron reddish brown, and acetate
of lead in yellow flakes. (Laurent.) According to Erdmann, the lead

precipitate is white, and incompletely soluble in boiling water. Isatate of

potash forms with sulphate of copper, a green solution from which green
flakes precipitate, but dissolve again on heating, or on tlie addition of

more water. Heated with acetate of copper, it forms a yellowish green
precipitate, which redissolves on cooling. Mercurous nitrate is preci-

pitated yellow.

Isatat^e of iiilver is precipitated on mixing an aqueous solution of the

potash-salt with nitrate of silver, as a white or pale yellow substance,
which dissolves in boiling water and becomes partially blackened. The

solution, on cooling, deposits crystalline flakes and grains. When nitrate

of silver is dropped into a lukewarm aqueoiis solution of isatate of potash, a

portion is immediately precipitated, but the greater part crystallises on

cooling in minute, shining, straw-coloured laminse, united in tufts. (Erd-

mann.) When boiling solutions of isatate of potash and nitrate of silver

are mixed together, beautiful yellow prisms of the silver salt crystallise
out on cooling. (Laurent.)

At 140" Laurent. Erdmann.

16 C
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Isatosulphurous Acid.

Laurent. (1842.) Compt. rend. 14, 490; J. pr. Chem. 26, 123; Bev.

scient. 9, 30; 10, 289; J. pr. Chem, 328, 336; Fharm. Coitr.

1843, 257.

Isatosulphurous acid is not known in the free state, but only in its

salts, the isatosulpkites : for when these salts are treated with a stronger

acid, the isatosulphurous acid is decomposed.
The formula of the isatosulphites is C"NH«M0«,2S0^— (For their

formation see p. 53.)

Isatosulphite of Ammonia. — Powdered isatin is boiled with bisulphite
of ammonia till the isatin is dissolved ; the solution is evaporated till it

begins to crystallise; and the crystals are purified by recrystallisation.
Small pale yellow rhombic tables. — The crystals do not lose weight
at 100" or in vacuo. — Isatosulphite of ammonia is not decomposed by
excess of ammonia. When acted upon by chlorine, it forms chlorisatin

and bichlorisatin, and the filtered solution forms with chloride of

barium a quantity of sulphate of baryta corresponding to 2*68 per cent,

of sulphurous acid: the formula C'«NH«(NH*)0«,2S02 requires 27-58

per cent. It is more slowly decomposed by hydrochloric acid than the

potash-salt. It forms with nitrate of silver, a precipitate which is a mix-

ture of isatin and sulphite of silver. — It dissolves slightly in cold water,
but very easily in hot water.

Isatosulphite of Potash. — 1. An aqueous solution of isatate of potash
is saturated with sulphurous acid, evaporated and allowed to cool

;
and

the mother-liquor from the first crystals is evaporated down and left to

crystallise.
— 2. Powdered isatin is boiled with an aqueous solution of

bisulphite of potash until all the isatin is dissolved, and the solution is

evaporated down and left to crystallise. The salt is more easily obtained

pure by the first method. — It forms rather long, pale yellow, and very
brilliant crystals.

— Perhaps fig. 43; a : a = 148° 30'; a : i = 106; t is

rectangular; according to Laurent, it belongs to a peculiar system. The

crystals lose from 10*4 to 119 per cent, of water, or four atoms at 100°

(calculated 11 '2 per cent.); and at the temperature at which they soften

and become yellowish red, from 144 to 15 per cent, of water (5 At.).

KO
16 C
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A carmine-red precipitate is formed by mixing an aqueous solution of
the potash-salt with ammoniacal nitrate of silver, or by gently heating
nitrate of silver with ammonia and isatin.

The potash-salt is very slightly soluble in cold alcohol, but mode-

rately soluble in boiling alcohol, to which it imparts a yellow colour.

Conjugated Compounds of the nucleus C^*NH*0'.

Sulphindigotic Acid.

C"NH»S^08 = Cl•'NH»0^2S0^

Bergmann. Opusc. 5, 7, 1788.

Hausmann. J. Phys. 1788, March.
BucHOLZ. A. Gehlem. 3, 3.

W. Crum. Ann. Phil. 1823, Febr.j Schw. 38, 35.

Berzelius. Schrh. 4th ed. 3, 706; Pogg. 10, 105; Jahresher. 7, 256.
Joss. Schw. 69, 285; Pharm. Centr. 1834, 167.

Dumas. N. Ann. Chim. Phys. 2, 204; J. pr. Chem. 24, 200; Pharm.
Cenir. 1841, 597.

Sulphate of indigo, Soluble blue indigo, Sulphindylic acid, Indigblauschwefelsaure
dzrulinschwefelsiiure.

Foiination. — (p. 43 .)

Preparation. To a solution of indigo-blue in excess of hot sulphuric
acid 50 parts of water are added, and the liquid is filtered from the pre-

cipitated sulphophcenicic acid ; the filtrate is digested at a gentle heat

with wool or woollen stuff (previously prepared by washing, first with

soap and then with water containing 1 per cent, carbonate of soda, and

finally with pure water), until no more colouring matter is taken up (the
excess of sulphuric acid remaining in solution); the wool, dyed blue by

fiulphindigotic

and hyposulphindigotic acids, is washed with water till the

atter no longer becomes acid, and is then digested with water containing
a little carbonate of ammonia ; the blue solution is poured oft" from the

decolorised wool and evaporated to dryness at 50"
;
and the residue is

exhausted with alcohol of 0*833 per cent., which dissolves the hyposul-

phindigotate of ammonia, and leaves behind the sulphindigotate of am-
monia. The latter is dissolved in water and precipitated by acetate of

lead; the dark blue precipitate is washed with water, then suspended
in water, and decomposed by sulphuretted hydrogen; and the yellow or

colourless solution, which turns blue on exposure to the air, is evaporated
to dryness at 50°. (Berzelius.) According to Joss, sulphindigotate of

ammonia is not efl'ectually separated from hyposulphiudigotate of am-
monia by alcohol; it is better, therefore, to digest the indigo solution

with wool only so long as it forms a precipitate with acetate of baryta,

by which hyposulphindigotic acid is not precipitated.

Properties. Sulphindigotic acid forms a solid mass having a peculiar

agreeable odour and an acid taste ;
it has a weak but decided acid

reaction. (Joss.)



SULPHINDIGOTIC ACID* 59

Decompositions.
— 1. Sulphindigotic acid yields by dry distillation,

sulphurous acid, sulphite of ainmouia, much water, and a little empyreu-
raatic oil. No vapours of indigo-blue are evolved, but the sublimed

sulphite of ammonia dissolves in water with a blue colour, having
carried over a little of the undecomposed acid. The carbonaceous residue

burns with difficulty, but completely. The sulphindigotates also do not

yield any sublimate of indigo by dry distillation. (Berzelius.)
—2. Sul-

phindigotic acid is decomposed by exposure to sunlight.
— 3. Chlorine

produces a quantity of brown resin in the solution of the acid, and

only a little chlorisatin and bichlorisatin. (Erdmann, J. pr. Chem. 19,

355.)
— The blue colour of the acid is changed to green by chloride

of lime (Schlumberger), and to reddish brown by chlorate of potash and

hydrochloric acid. (BoUey.)
— 4. Sulphindigotic acid is decomposed by

nitric acid. When the baryta-salt is decomposed by boiling with concen-

trated nitric acid and the solution diluted and filtered, it is not precipi-
tated by chloride of barium. (Berzelius.)

— 5. The solution of sulphin-

digotic acid, heated with chromate of potash, becomes ochre-yellow

(Penny) J mixed with permanganate of potash, it becomes first green
and then brownish yellow (Elbers, Mohr); when heated with ferric salts

it is decolorised as by nitric acid. (Wohler, Ann. Pharm. 34, 235.)
The decolorising of the solution of sulphindigotic acid by oxidising

agents is used to determine the amount of indigo-blue in commercial

indigo. A weighed quantity of indigo is dissolved completely in

fuming sulphuric acid, and the solution is diluted with water to a

certain volume. A graduated solution of a substance capable of yielding

oxygen or chlorine is then gradually added till the blue colour of the

solution has disappeared, and the amount of the graduated solution

employed is compared with the quantity of the same solution required
to decolorise a solution containing a quantity of pure indigo-blue, or

of a determined kind of commercial indigo, equal in weight to the

indigo to be tested. According to Mohr, a graduated solution of per-

manganate of potasli is the most suitable for this purpose. Bolley adds

hydrochloric acid to the boiling solution of the acid, and then a gra-
duated solution of chlorate of potash.

—r Penny adds hydrochloric acid to

the gently warmed indigo solution, and then a solution of chromate of

potash.
— Lindenlaub adds sulphite of soda to the solution, and then adds

chlorate of potash drop by drop; Schlumberger decomposes it by chloride

of lime. (Compare Mohr, Lelirb. der Titrirmethoden, p. 189.)
6. Sulphindigotic acid mixed with excess of caustic alkali, becomes

first green and then yellow, even when access of air is prevented, being
converted first into indigo-green and tlien into indigo-yellow ; ammonia
acts more slowly than potash or soda ; the alkaline carbonates do not

cause decomposition. (Berzelius.)
—

Sulphindigotic acid is first coloured

green by the addition of ammonia, and after the lapse of a few hours

becomes completely decolorised ;
carbonate of ammonia and caustic

potash exert the same action. An aqueous solution of sulphindigotate of

potash forms, with ammonia and carbonate of ammonia, a green solution

which becomes colourless in closed vessels, but when exposed to the air

recovers its green colour for a short time, and then again becomes colourless.

With caustic potash and soda, it forms a blue solution which gradually
becomes green and then colourless ;

with lime-water, it forms a greou
solution which becomes yellowish in closed vessels, and when exposed to

the air turns green again for a short time. (Bergmanu.) The salts of

sulphindigotic acid are converted by the slow action of alkalis into salts
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of sulphoviridic, sulphopurpuric, sulphoflavic, sulphofulvic, and sulphorufic
acids. (Berzelius.)

— 7. Substances which readily take up oxygen, reduce

sulphindigotic acid to a compound derivable from white indigo, and change
the colour of the solution to yellow. Hydrogen passed through sulphindi-

gotic acid produces scarcely any perceptible change of colour; if, how-

ever, zinc or iron is dissolved in the acid, the solution becomes colourless

in 24 hours with zinc, and pale blue with iron. Exposure to the

air restores the blue colour, according to Holt
; according to Pleischl

(who must have continued the action for a longer time), it does

not. {Schw. 25, 363.)
— Protochloride of tin also reduces sulphindigotic

acid with the aid of heat.— Sulphuretted hydrogen passed through
the aqueous solution for several hours does not decolorise it; if, how-

ever, the solution be then heated to 50"^, sulphur is precipitated and
the blue colour disappears, provided sulphuric acid is not present in

excess. If the decolorised solution containing an excess of sulphuretted

hydrogen, is placed over slightly moistened potash in vacuo, a viscid

dark yellow mass is obtained, which becomes moist on exposure to

the air, and then rapidly assumes a dirty green, and finally a blue colour.

(Berzelius.) Sulphindigotic acid is turned green, and afterwards yellow
or colourless, by the following substances :

—
Sulphuretted hydrogen,

pentasulphide of potassium, protochloride of iron, protosulphate of iron,

tartaric acid, acetic acid, formic acid, tartrate of potash, sugar, madder,

woad, &c.; at first the blue colour may be restored by air or by chlorine-

water, but this can no longer be efi"ected when the action of the deoxi-

dising substances has been too long continued. — Sulphurous acid gradually
turns sulphindigotic acid green, then yellow, and then almost colourless,

but the blue colour cannot be restored by air or by alkalis. (Bergmann.)—
Sulphindigotic acid becomes decolorised when exposed in sunlight to

the joint action of sulphurous acid and atmospheric air; in the dark, the

change takes place more slowly. Sulphurous acid alone does not so

readily decolorise the acid. If a few drops of sulphindigotic acid are

poured into a concentrated aqueous solution of sulphurous acid, the blue

colour soon disappears and the mixture becomes brownish yellow ;
the

blue colour is restored by heating, by oxidising substances, by sulphu-
retted hydrogen, or by sulphuric acid. Sulphites have a stronger deco-

lorising action than the free acid
;

the colour is restored by the same re-

agents, with the exception of sulphuretted hydrogen, and especially

by heat, but disappears again, as the solution cools.— An aqueous
solution of sulphurous acid, which has been turned brownish yellow

by the passage of an electric current, decolorises sulphindigotic acid

more energetically than pure sulphurous acid or its salts; the above-

mentioned brown solution when saturated with a base, has the same
action as the solution itself.— The decolorising property is destroyed by
oxidation in the air, by sulphuretted hydrogen, or by oxidising agents.— When zinc filings (or iron filings) are allowed to digest with an

aqueous solution of sulphurous acid out of contact with the air, till the

solution has become brownish yellow (or again colourless by the pro-

longed action of the zinc), it possesses in the highest degree the property
of decolorising sulphindigotic acid. This property is not destroyed by
heat, but readily by oxygen (which liberates sulphurous acid from the

solution, even when it is saturated with oxide of zinc); also by easily

reducible oxides, and by iodine, bromine, chlorine, ozone, sulphuretted

liydrogen, arsenious acid, tartar emetic, hydrochloric acid, sulphuric acid,

and phosphoric acid. If the zinc be precipitated by carbonate of ammonia
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from the decolorising solution of the zinc-salt, salts are obtained which
declorise sulphindigotic acid with extraordinary energy.

The hyposulphites
which are obtained by the process described in Vol. II. p. 160, 2 and '.i, do not deco-

lorise sulphindigotic acid. The blue colour is restored to the decolorised

solution of sulphindigotic acid : a. By heat, sulphur being then preci-

pitated. Tf the solution was saturated with oxide of zinc, and the sul-

phindigotic acid also neutralised by an alkali, it does not recover its blue
colour either by warming or by exposure to the air.— b. By the oxygen of

the air, or by oxidising agents.
— c. By sulphuretted hydrogen.

— Penta-

sulphide of hydrogen, HS°, decolorises sulphindigotic acid
;

if the air be
excluded the solution becomes blue again after a time. Caustic alkalis,
or their carbonates produce the same reaction. (Schoubein, J. pr. Cheni.

61, 203, 240.)
— 8. When a solution of 1 part of indigo in 4 parts of sul-

phuric acid is diluted with 20 parts of water, filtered, and the liquid
mixed with an equal volume of ether and heated to its boiling point for

several hours in a sealed glass tube, it is gradually decolorised : the same
action takes place when less ether is added to a more dilute solution of

indigo. The blue colour is not restored, either by oxygen, or by oxide of

copper, or by the oxides of the noble metals. The liquid has an ethereal

odour, and yields by distillation a colourless liquid which reddens litmus,
does not precipitate baryta-salts, and forms with nitrate of silver a

precipitate soluble in ammonia. (Cassola, Kastn. Arch. 16, 126.)
—

Ether vapour passed into sulphindigotic acid sometimes decolorises it,

but with difficulty and not always ; perhaps the action is due to the

presence of aldehyde. (A. Vogel.)
— 9. Sulphindigotic acid shaken up

with aldehyde, becomes emerald-green, then pale green, and, in a few

minutes, yellow. The blue colour is not restored, either by exposure
to the air, or by simple boiling, or by oxide of mercury. (A. Vogel,
J.prChem.JG,3l5.)

Ccmbinatimis. With Water. Sulphindigotic acid becomes rapidly
moist on exposure to the air, and dissolves very readily in water, forming a
dark blue liquid. (Berzelius, Joss.)

The Sulphindigotates (C'«NH*M0^2S0') are formed by direct combina-
tion or by double decomposition. They cannot be obtained crystallised; they
are dark-blue, with a peculiar coppery lustre, and taste feebly saline and

decidedly of indigo. The alkaline sulphindigotates are slightly soluble in

cold water, and more readily in hot water; the solution is blue by reflected,
and red by transmitted light.

— The sulphindigotates are more readily
decolorised than the free acid, by all substances which reduce blue indigo,

especially in the presence of free alkalis. Protosulphate of iron does not
reduce a neutral sulphindigotate, even on warming ;

not even when as

much alkali is added as is necessary to precipitate the protoxide of iron
;

but the slightest excess of alkali produces immediate decoloration,
and on the addition of enough acid to neutralise the alkali, the blue

colour is restored. Sulphide of potassium or calcium decolorises the

solutions of the sulphindigotates, part of the sulphide being converted

into sulphate. The reduced solution appears yellow when neutral, and

burnt-yellow when alkaline. The neutral solution leaves, when evapo-
rated in vacuo, a dark dry residue which appears dark yellow when pul-
verised, and becomes blue on exposure to the air for several days, The
solution becomes rapidly blue on exposure to the air, the change being
slow only when unchanged reduced matter is present. In this case the

coloration is at first only superficial, and proceeds downwards as the
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redncing substance becomes oxidised. Ferric and cupric salts turn

the solution blue instantly, and are converted into salts of the lower
oxides. The solution reduced by protochloride of tin deposits, on

exposure to the air, a white powder which is a mixture of binoxide of

tin and a product of decomposition which becomes green on exposure
to the air.

Sulphindigotates when heated, give off water without melting. When
strongly heated, they decompose, evolving free ammonia, carbonate of

ammonia, cyanide of ammonium, a trace of volatile oil, and afterwards
of carbonic acid, whilst a residue of metallic sulphide is left.

Sulphindigotate of Ammonia is prepared by the process described at

page 58 (Berzelius) ;
or by precipitating sulphindigotic acid, which

should not be too dilute, with ammonia or a salt of ammonia. (Crum.)
It reacts similarly to the potash-salt. It melts when heated and swells

up, but is not decomposed, even by a pretty strong heat, and although it

assumes a charred appearance, still dissolves completely in water

forming a blue solution. When more strongly heated, it yields a subli-

mate of sulphite of ammonia. (Berzelius.) It dissolves in from 40 to

50 parts of cold water, and in a much smaller quantity of hot water

(Crum), and is precipitated from the solution by the alkaline sulphates
and some other salts, but much less completely than the potash-salt. It

is not soluble in alcohol. (Crum, Berzelius.)

Sulphindigotate of Potash. — Precipitated Indigo, IndigO'Carmine, Blue-

carmine, Soluble Indigo. — When an aqueous solution of sulphindigotic acid

is saturated with excess of carbonate of potash, the whole becomes

gelatinous.
— 1. The blue wool obtained as described at page 58, is

exhausted with carbonate of potash instead of carbonate of ammonia
;

the solution evaporated to dryness; the hyposulphindigotate of potash
extracted with alcohol; the residue dissolved in water; the excess of

carbonate of potash neutralised with acetic acid; the solution evaporated
to dryness; and the acetate of potash extracted by alcohol: the sulphin-

digotate of potash then remains behind. (Berzelius.)
— 2. One part of

indigo is dissolved in 10 pts. of common sulphuric acid; the solution

after standing for 24 hours is diluted with 10 times its volume of water,
and about a quarter neutralised with carbonate of potash, or mixed with

any other potash salt, except the nitrate; and the precipitate of sulphin-

digotate of potash is collected on a filter, washed with water containing
1 per cent, of acetate of potash, and then with alcohol, which however
does not completely remove the acetate of potash. It is finally dried and
then shrinks together considerably. (Crum, Berzelius.)

3. One part of blue indigo obtained from the vat and purified in the

manner described at page 38, is allowed to stand in a closed flask with 1 5

parts of sulphuric acid for three days at a temperature between 50° and 60°.

The solution is then diluted with water and filtered, which removes every
trace of sulphophasnicic acid; the filtrate is mixed Avith acetate of potash,

separated from the precipitate thus formed and left to drain, again
stirred up with acetate of potash and filtered; and this treatment is

repeated once or twice more, till all the sulphate of potash is washed out.

Finally the acetate of potash is removed by repeatedly washing the

precipitate with alcohol, and the residue is then dried. The product is

very small. (Dumas.)
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Gopper-coloured mass yielding a blue powder; blue by transmitted

light. It rapidly absorbs moisture from the air (10 per cent, in 2 hours).

Damas.

16 C 96 .... 38-53 38-37
N 14 .... 5-62 5-60

4 H 4 .... 1-60 2-07

KO,SO» 87-2 .... 34-99 34-32
S03 40 .... 16-05 16-10
O 8 .... 3-21 3-54

C>«NH<K02,2&0» 249-2 .... 100-00 100-00

Sulphiudigotate of potash does not melt when heated or evolve any
purple vapours : it is difficult to incinerate. According to Berzelius, it

forms sulphopurpurate of potash when heated with lime-water out of

contact with the air; in presence of air, it forms ealts of sulphoflavic,

sulphofulvic and sulphorufic acids.

Sulphindigotate of potash dissolves in 140 parts of cold water, and
in a much smaller quantity of boiling water, a portion separating
out on cooling. The solution is of a dark blue colour, transparent only
when viewed in thin layers; when held up before the light of the sun or

of a candle, it appears scarlet. 1 part of the salt imparts a blue

colour to 500,000 parts of water. Water containing 1 per cent, of

acetate of potash does not dissolve the salt in the cold; on beating, a

portion dissolves and separates out in blackish flakes on cooling. It is

readily dissolved by sulphuric acid, but is not soluble in concentrated

hydrochloric acid (Crum); or in alcohol of sp. gr. 0'84. (Berzelius.)
If an aqueous solution of sulphindigotate of potash is mixed with a

baryta or lime-salt and carbonate or phosphate of soda added, carbonate

and phosphate of baryta and carbonate of lime are precipitated of a

light blue colour, and phosphate of lime of a beautiful blue colour. When
the solution of sulphindigotate of potash is mixed with acetate of lead

and a solution of tannic acid, the precipitate of tannate of lead carries

down all the colouring matter with it.

Sulphindigotate of Soda is prepared by precipitating sulphindigotic
acid with pure c-arbonate, sulphate or acetate of soda or with chloride of

sodium. The precipitate is washed with water containing 2 per cent,

of acetate of soda. Sulphindigotate of soda reacts similarly to the potash-

salt, but is less completely precipitated from its aqueous solution by other

salts. When it is dissolved in hot water containing a soda salt, the

greater part separates out in blackish grains on cooling. (Crum.)

Sulphindigotate of Baryta is precipitated in dark blue flakes, on

mixing the potash-salt with chloride of barium. (Crum, Berzelius.) It

dissolves slightly in cold water with a bluish colour; more abundantly
in hot water, imparting to it a dark colour. Owing to the extraor-

dinary affinity of baryta for sulphindigotic acid, this salt is formed when

hyposulphindigotate of potash is mixed, first with sulphuric acid and
then with chloride of barium; an excess of sulphate of baryta is, however,

necessary to the reaction, and hence the precipitate has a paler colour.

Sulphate of baryta already precipitated likewise forms with hyposul-

phindigotate of potash, a small quantity of sulphindigotate, and becomes
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pale blue. (Berzelius.)
— Dumas mixes a boiling aqueous solution of

the potash-salt with excess of chloride of barium, filters while hot and

washes the precipitate with boiling water ;
the salt crystallises

on

cooling.
— It crystallises from an aqueous solution in large dark blue

scales.

Dumas.

16 C 96 .... 34-46 35-7

N 14 .... 5-03

4H 4 .... 1-43 1-9

BaO,S03 116-6 .... 41-86 41-4

S03 40 .... 14-35

8 .... 2-87

Ci«NH'»Ba02,2S03 278-6 .... 100*00

On heating sulphindigotate of baryta with lime-water, a salt of

sulphoviridic acid is formed. (Berzelius.)

Sulphindigotate of Lime.— The solution of indigo in sulphuric acid

is diluted with 50 times its volume of water, and neutralised by agitating
with powdered marble. It is then filtered, and the precipitate, which is

at first bright blue, is washed on the filter till it becomes red. After

having been sufficiently evaporated, the solution is mixed with alcohol,

when the salt precipitates in blue flakes which appear red by transmitted

light. The precipitate is washed on a filter with alcohol. — After drying
it h-as a purple colour. It dissolves more readily in water than gypsum,
and separates from the solution, on evaporation, in blue flakes which dry
up to a dark blue film inclining to purple. (Berzelius.)

Sulphindigotate of Magnesia. — This salt does not attract moisture
from the air. It is readily soluble in water, and is not precipitated from
its solution by an excess of a magnesia-salt : it is insoluble in alcohol.

(Berzelius.)

Sulphindigotate of Alumina. — a. Neutral. — Readily soluble in

water; dries up like the other sulphiiidigotates on the evaporation of the

solution. — h. Basic.— Sulphindigotate of potash mixed with a salt of

alumina and a little ammonia, forms a dark blue pulverulent precipitate
which is blackish blue after it has been dried. The salt gives up all its

acid to an excess of alkali. (Berzelius.)

Sulphindigotate of Lead.
— a. Neutral.— The potash-salt forms with

acetate of lead a precipitate of dark-blue flakes which are blackish blue

after being dried. It is slightly soluble in water. — h. Basic. — The

potash-salt forms with subacetate of lead, bright-blue flakes which
become dark-blue on drying. (Berzelius.)

Sulphindigotic acid dissolves in alcohol.

Wool is dyed by aqueous sulphindigotic acid, but not by the salts of

this acid, unless an acid, even a weak one like acetic acid, is added.

Boiling water and alcohol deprive the wool of only a small portion of its

colour, but alkalis remove it entirely. (Berzelius.) Sulphindigotic
acid is completely declorised by woollen stuff's; silk fabrics do not deprive
it. of all its colour, and linen and cotton take up very little. Silk
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dyed with it is deprived of its colour by soap, but not by water.

(Bergman n.)

Wood-cliarcoal, and more particularly blood-charcoal, takes up
sulphiudigotic acid from its aqueous solution, and yields it up again to
alkaline carbonates. (Berzelius.)

Appendix to SulpTiindigotic Acid.

1, Hyposulpliindigotic Acid,

Berzelius. Lehrh. 3, 711.

Hyposulphocmrulic acid, Ccerulinschwqfels'dure.

Preparation. The alcoholic solution of hyposulphocoerulate of am-
monia obtained in the manner described at page 58, is mixed "with an
alcoholic solution of acetate of lead; the whole completely precipitated by
a little ammonia, which also precipitates a basic salt; and the precipitated

hyposulphindigotate of lead is treated like the sulphindigotate of lead

(p. 58).

Properties. The acid, after being evaporated, appears completely dry
at the edges, but soft in the middle. According to Berzelius, it has an
acid taste; according to Joss, a cool, saline and not acid taste.

It exhibits the same decompositions as sulphiudigotic acid.

Combinations.— a. It becomes slightly moist in contact with the air

and dissolves readily in water.

b. The hyposulphindigotates exhibit the same characteristics as the

sulphindigotates, with this exception, that they evolve sulphurous acid

gas even at a gentle heat, the indigo-blue still remaining uudecomposed.
At a stronger heat, sulphite of ammonia sublimes, leaving a residue of a

sulphide of the metal.

Hi/posulphindigotates of the Alkalis.— Blue wool is extracted with a

a quantity of aqueous alkaline carbonate just sufficient for the purpose; the

solution is evaporated to dryness; the residue extracted by alcohol; and the

alcoholic solution evaporated.
— The residue resembles the corresponding

salt of sulphiudigotic acid. It is readily soluble in water, from which it

is precipitated in very small quantity by sulphuric acid and by other

salts; it is also soluble in alcohol of sp. gr. 084. These salts are ob-

tained less pure by mixing the solution of indigo in fuming sulphuric

acid, after it has been diluted with water, with carbonates of the alkalis,

the salt of sulphiudigotic acid being then precipitated.

HypomlpJdndigotat^ of Baryta.
— A saturated solution of the potash-

salt is precipitated by an excess of chloride of barium.— Dark blue flakes

readily soluble in water; the solution when evaporated deposits a film

having a coppery lustre.

VOL. XIIT. P



66 CONJUGATED COMPOUNDS OF THE NUCLEUS C'fiNH^O^ :

Hyposulphindigotate of Lime. — a. Neutral.— The blue solution

obtained by precipitating sulphindigotate of lime with alcohol is evapo-
rated to dryness. The residue has a particularly beautiful coppery lustre,

and dissolves readily in alcohol and in water.— h. Acid.— Hyposul-
phindigotate of calcium and lead, obtained by precipitating the alcoholic

solution of the lime-salt with alcoholic acetate of lead, is suspended in

water and decomposed by sulphuretted hydrogen. The filtrate reddens
litmus feebly and does not taste acid.

Hyposulphindigotate of Magnesia does not attract moisture from the

air; it is readily soluble in water and in alcohol, and is not precipitated
from its aqueous solution by magnesia-salts.

Hyposulphindigotate of Alumina behaves like the sulphindigotate.

Hyposulphindigotate of Lend. — a. Neutral.— The alcoholic solution

of the ammonia-salt is precipitated by an alcoholic solution of acetate

of lead. Or a solution of indigo in sulphuric acid is saturated with

carbonate of lead, filtered, and the precipitate washed with water as

long as the filtrate is coloured blue. The solution is then evaporated;
but the salt thus obtained contains a little sulphindigotate of lead. It

forms a blue powder possessing an astringent, but not sweet taste. It

dissolves slowly, but completely, in water. — h. Basic.— Prepared by
precipitating the ammonia-salt with subacetate of lead.

c. Hyposulphindigotic acid behaves with wool, alcohol and charcoal in

the same way as sulphindigotic acid. (Berzelius.)
— Wool takes up

a much smaller quantity of hyposulphindigotic than of sulphindigotic

acid, and exhibits a less deep, but more fiery dye. (Joss.)

2. Sulphoviridic Acid.

Berzelius. Lehrh. 4th Ed. 7, 226.

Sulphoviridic acid is the first product of decomposition in the action

of alkalis upon sulphindigotic acid.

1. To an alcoholic solution of an alkaline hyposulphindigotate,

hydrate of potash is added in small portions until it becomes green, and
the green precipitate is washed on a filter with a little alcohol. The pre-

cipitate is decomposed by an aqueous solution of oxalic acid, filtered, and
the filtrate freed from excess of oxalic acid by triturating it with a little

carbonate of lime : it is then filtered and evaporated to dryness.
2. When a solution of hyposulphindigotate of baryta is evaporated

to dryness on a water-bath, it becomes green and yields a precipitate with

subacetate of lead, but not with the neutral acetate; and if the greyish
green precipitate is decomposed by sulphuretted hydrogen and the green
filtrate evaporated to dryness, sulphoviridic acid is obtained as a dry,
hard, gummy mass, having a strong acid reaction.

Its solution mixed with lime-water becomes yellow in contact with
the air.



SULPHOPURPURIC ACID. ^t

It dissolves very readily in water, and slowly, but completely, in

Btrong alcohol; its solutions appear dark green by reflected light, and
dark red by transmitted light. The lead-salt is somewhat soluble in

water, imparting to it a greenish colour.

3. Indigo-green.

Berzelius. Lehrh. 1828; 3, 723.

To an alcoholic solution of an alkaline hyposulphindigotate, hydrate
of potash is added in small portions, until it becomes green, and the

green precipitate is washed on a filter with a little alcohol. The

precipitate is decomposed by an aqueous solution of oxalic acid, the

liquid filtered, and the filtrate freed from an excess of oxalic acid by
triturating it with a little carbonate of lime; it is then filtered and

evaporated to dryness.

Indigo-green forms a green, solid residue.

It dissolves readily in water, forming a green solution, which when
mixed with lime-water, becomes yellow on exposure to the air. It forms

a green precipitate with acetate of lead, and does not precipitate cor-

rosive sublimate or infusion of galls. (Berzelius.)

4. Sulphopurpuric Acid.

Berzeliu*. Lehrh. 4th Ed. 7, 227.

Formed by the action of alkalis upon sulphoviridic acid.

1 part of sulphindigotate of potash is dissolved in 50 parts of lime-

water and heated in a covered vessel, till the solution, which has graduallj'
turned purple-red, does not become green ajrain on cooling. After the

whole has been allowed to cool in the covered vessel, the excess of lirad

is precipitated by carbonic acid
; the filtrate is evaporated to dryness ;

and the residue treated with alcohol, which extracts a little sulphoflavic
acid. The residue is dissolved in water, the purple-red solution precipi-
tated with acetate of lead, and the precipitate suspended in water and

decomposed by sulphuretted hydrogen : the filtered solution is then

evaporated to dryness.
Hard, brown, uncrystallised mass, dissolving in water with dark

purple-red colour. The potash-salt dissolves in water and imparts to

it a dark purple-red colour, like that of permanganate of potash. The

precipitate produced by mixing the aqueous solution of the acid with
acetate of lead, is slifjhtly soluble in water, with a reddish colour ;

insoluble in alcohol. With excess of oxide of Fead, a pale red salt is

formed, which is insoluble in water.

F S



68 CONJUGATED COMPOUNDS OF THE NUCLEUS C'eKHSQ^ ;

5. Sulphoflavic Acid,

Berzelius. Lehrh. 4th Ed. 7, 228.

Formed by heating siilphoviridate of potash with lime-water in con-

tact with the air.

Sulphindigotate of potash is heated with lime-water in an open vessel

until the solution acquires a pure red colour (if the action is too prolonged
it becomes yellow; it the access of air is kept under control, it is easier to

hit the right moment). Carbonic acid is then passed through the liquid;
the filtrate evaporated to dryness, and the green brownish yellow residue

extracted with alcohol. The yellow solution is precipitated with acetate

of lead; the lemon-yellow precipitate suspended in water and decomposed

by sulphuretted hydrogen; and the solution filtered from the sulphide of

lead, is then left to evaporate. It forms yellow arborescent masses,

having a strong acid taste and reaction.

It is soluble in water and in alcohol : the solution forms with acetate

of lead a lemon-yellow precipitate, insoluble in water.

6 and 7. Sulphofulvic and Sulphorufic Acids,

Berzelius. Lehrb. 4th Ed. 7, 229.

These acids are formed simultaneously with sulphoflavic acid.

The residue from which the sulphoflavic acid has been extracted by
alcohol, is dissolved in water, and the beautiful red solution is precipi-
tated with subacetate of lead. The pale- red precipitate is suspended in

water and decomposed with sulphuretted hydrogen, and the filtrate is

evaporated to dryness. Absolute alcohol extracts from the residue, sul-

phofulvic acid, which, on evaporation, is deposited as a dark yellow, trans-

parent mass, having the consistence of an extract: it forms a lead-salt

which is readily soluble in water and in alcohol. The portion insoluble in

alcohol is sulphorufic acid. This latter dissolves in water with a fine

red colour, and, on evaporating the water, forms a dark red, opaque,

amorphous mass, which tastes acid and strongly reddens litmus. The
lead-salt is readily soluble in water and in alcohol.

8, Indigo-yellow,

Berzelius. Lehrh. 1828; 3, 724.

Formed by heating hyposulphindigotate of lime with lime-water in

contact with the air.

Hyposulphindigotate of lime is dissolved in lime-water, evaporated
down till the solution has become yellow, and mixed with a slight excess

of oxalic acid. The excess of oxalic acid is then removed by carbonate



BROMISATIN. 69

of lime, and the filtrate, after bein^ nearly evaporated to dr3mess, is

mixed with alcohol, which precipitates hyposulphate of lime together
with a little indigo-yellow, as a brown viscid mass. By evaporating the

alcoholic solution, the indigo-yellow is obtained mixed with a little hypo-
sulphate of lime.

Indigo-yellow forms a yellow transparent mass, having neitber an
alkaline nor an acid reaction.

It swells when heated, evolving an odour of burnt animal matter, and
is slowly converted into a combuslible charcoal, leaving a slight residue

of gypsum.
It is soluble in water and in alcohol, imparting to them a pure yellow

colour. The aqueous solution is incompletely precipitated by acetate of

lead, but completely by subacetate of lead. The latter precipitate is

bright yellow. It is not precipitated by ferric sulphate, sulphate of cop-

per, corrosive sublimate, or infusion of galls.

Oxybromazo-nucleus C"NBrH^O^.

Bromisatin.

C"NBrH«Q* = Ci«NBrH*0«,0».

Erdmann. (1840.) J.pr. Chem. 19, 358; Pharm. Centr. 1840, 307.

HoFMANN. Ann. Pharm. 53, 40; Pharm. Centr. 1845, 294.

Bromisatinaae.

Fonnation. (pp. 42, 52.)

Preparation. When fresh indigo-blue is treated with bromme and
the yellow mass extracted with boiling water, the filtrate on cooling de-

posits sn)all quantities of bromisatin, which is purified by crystallisation
from alcohol. (Erdmann.) — 2. Powdered isatin, suspended in water, is

shaken up, in sunshine, with bromine, which is gradually added, till the

liquid, after a fresh addition of bromine, is no longer decolorised ou

agitation. The compound is then boiled with weak alcohol, freed from

hydrobromic acid by washing with water, and recrystallised from boiling
alcohol. (Hofmann.)

Propei'ties. Small crystals resembling chlorisatin. (Erdmann.) Bril-

liant prisms. (Hofmann.)
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Bromisatic Acid.

C^NBrH^O' = C'«NBrH''0^0*.

Formed by the action of aqueous alkalis upon bromisatin. (Erd-

mann, Laurent.)

Oxyhromazo-nuclem C"NBr*H'0'.

Bibromisatin.

C"NBr2H='0* = Cl«J^Br2H='0^0^

Erdmann. (1840.) J. pr. Chem. 19, 360; 24, 8; Pharm. Centr. 1840,

308; 1841, 706.

Laurent. N. Ann. Chim. Phys. 3, 380; Bev. scient. 10, 302; 18, 458;
Pharm. Centr. 1842, 248.

HoFMANN. Ann. Pharm. 53, 47; Pharm. Centr. 1845, 294; /. p-.

Ohem. 35, 109.

Bromisatinise.

Formation, (pp. 42, 52.)

Preparation. 1. The alcoholic mother-liquor obtained by crystallis-

ing bromisatin, contains considerable quantities of bibromisatin. (Erd-

mann.)
— 2. Isatin is treated with bromine as long as vapours of hydro-

bromiciacid continue to be evolved, and the product is crystallised from

boiling alcohol. (Laurent.)
— 3. Bromine is poured over bromisatin

and the whole allowed to digest for a considerable time in sunshine.

(Hofmaun.)

Propeiiies. Orange-yellow, rectangular, four-sided prisms. (Laurent.)
It is exactly like bichlorisatin. (Erdmann.)

16 C
N

2 Br
3 H
40
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When bibroniisatin is gently warmed with alcohol and hot alcoholic

potash added, a precipitate is formed consisting of black crystalline scales

which appear blue by transmitted light. (Laurent.)
When bibromisatin is boiled with alcohol, and ammonia and nitrate

of silver are added, a yellow precipitate is formed which turns violet.

(Laurent.)
Bibromisatin dissolves readily in alcohol.

Bibromisatic Acid.*

Ci'NBr'H'O' = C»«NBr2H'0',0*.

Erdmamn. (1839.) J. pr. Chem. 19, ZQQ;Fharm. Centr. 1840, 308.

Formation (p. 70) .

Preparation. The concentrated aqueous solution of the potash-salt

deposits the acid on the addition of hydrochloric acid, as a yellow powder
soluble in water. This substance, when dried in vacuo over sulphuric
acid h converted, even in the cold, into bibromisatin.

The formula of the hibromisatates is C'^NBr*H*MO«.
The solution of bibromisatate of ammonia, obtained by decomposing

bibromisatate of potash with sulphate of ammonia, yields bibromisamate

of ammonia on evaporation. (Laurent.)

Bibromisatate of Potash is readily obtained in shining straw-coloured

needles from the solution of bibromisatin in potash which has become
colourless. The salt loses 464 per cent, of water (2 atoms) in vacuo at

155°.

KO
16 C...

N
2 Br
4H .

50 ,
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The greenish-yellow precipitate remains unchanged if rapidly thrown

upon a filter, washed, and pressed between paper; but turns red when
dried in vacuo.

Bibromisatate of Silver. — The potash-salt forms with nitrate of silver

a yellow granular precipitate which dissolves in boiling water and crys-
tallises out on cooling.

Bibromisato-sulphurous Acid,

CisNBr^H^S^O'" = C^«NBr''H«0^2S0^

Laurent. Bev. scient. 10, 295; J. p7\ Chem. 28, 336.

The potash-salt of this acid is formed as a yellow precipitate when

sulphurous acid is passed through bibromisatate of potash. It is very
sparingly soluble in water. When treated with acids, it evolves sulphu-
rous acid and deposits bibromisatin. The dried salt contains JO '0 per
cent, of potash.

Oxychlorazo-nuclem C^*NC1H*0*.

Chlorisatin.

C^«NC1H*0* = C'«NC1H*02,0».

Ebdmann. (1840.) Ann. Fharm. 23, 129; J. pr. Chem. 19,317; 22,

270; 24, 5; Pharm. Centr. 1840, 112, 296; 1841, 214, 706.

G.Rose. J.pr. Chem. 22,2dd.
Laurent. N. Ann. Chirn. Phi/s. 3, 878; liev. scient. 9, 31; 10,301;

18, 458; 19, 162; J. pr. Chem. 35, 108; Pharm. Centr. 1842, 247.
HoFMANN. Ann. Pharm. 53, 12; Pharm. Centr. 1845, 274.

Chlorisaiinase.

Formation. By the action of chlorine upon indigo-blue (Erdmanu
p. 41), or upon isatin. (Laurent, Hofniann, p. 52.)

Preparation. When the pulverulent reddish-yellow mixture of chlo-

risatin and bichlorisatin, obtained by submitting indigo-blue to the action

of chlorine, is dissolved in boiling alcohol, the solution, on cooling, deposits

crystals consisting chiefly of chlorisatin, which may be purified from

bichlorisatin by recrystallisation. The product is often coloured brown
from adhering resin: hence the formation of large crystals must be pre-
vented by stirring the solution. (What becomes of the resin ? Gm.) (Erd-

manu.)— 2. Chlorine is passed through gently warmed water, containing
iuatiu in suspension, till the powder acquires a pure orange-yellow colour.
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(Laurent.) The formation of chlorisatin is greatly facilitated by boiling

liquid and passing tlio chlorine through it in sunshine. (Hofmann.)— 3. Chlorisatate of potash is deconiposed by hydrochloric acid. (Erd-
mann.)

Froperties. Orange-yellow, transparent, four-sided prisms or lamiuao

^Erdmann); small capillary orange-red crystals, with very brilliant faces.

(Fig. Q5) u : n = 131"; u : < 140° 30'; i : i = 134° 12' (G. Rose);
u : w' 131° 132°. (Laurent.) Hence it is isomorphous with isatin. It

is inodorous, and has a bitter taste; its dust provokes sneezing. The
solution imparts an unpleasant smell to the skin. It does not give off

any water at lOO"", but at a higher temperature, part of it sublimes unde-

composed in transparent orange-coloured needles. (Erdmann.)

Erdmann. Laurent.

16 C 96 .... 52-92 53*30 .... 53-11
N 14 .... 7-72 8-05
CI 35-4 .... 19-51

4 H 4 .... 2*21 2-32 .... 2-35
4 32 .... 17-64

C»6NC1H<0* 181-4 .... 100-00

Decompositions. 1. Chlorisatin, when strongly heated, blackens,

melts, and decomposes, swelling up considerably, and evolving yellow
vapours which smell like those from heated indigo. It burns in the air

with a brilliant flame, and leaves a residue of difficultly combustible char-

coal, which, when burnt in the flame of a spirit-lamp, imparts to it a

green colour. (Erdmann.) — 2. It is not acted upon by chlorine in pre-
^ence of water. When it is dissolved in hot alcohol of 80 percent, and
chlorine gas is passed through the liquid, until only products of the de-

composition of alcohol are formed, a brownish-yellow, viscid, oily mass is

deposited at the bottom of the vessel, containing shining laminae of chlo-

ranil; water extracts chloride of ammonium from it, and alcohol dissolves

chloride of ethyl, quintachlorocarbolic acid, and a resinous mass which
forms the largest portion of the product. The supernatant yellow solution

contains products of the action of chlorine upon alcohol, and yields by
distillation a residue corresponding to the viscid substance, but not con-

taining chloranil. (Erdmaun, Hofmann.) Bromine does not act upon
chlorisatin. (Hofmann.)

3. Warm nitric acid dissolves chlorisatin, with violent evolution of

nitrous fumes, and forms a yellow solution from which water precipitates
a white powder ; the precipitate shrinks together when heated. If the
action of the nitric acid is prolonged, crystals of oxalic acid and nodular

grains of a nitrogen-acid are formed; if the latter are recrystallised from

water, they unite together in transparent crystals, which dissolve in potash

forming a brown solution. (Erdmann.) When chlorisatin is dissolved in

nitric acid, and a few drops of hydrochloric acid are added, a violent

action results, and :i more thorough decomposition takes place, without
formation of bichlorisatin. (Hofmann.)— 4. Chlorisatin dissolves in

sulphuric acid, imparting to it a dark brown colour, and appears to be

precipitated undecomposed from the solution by water. — With ammonia,
it forms chlorimesatin and chlorimasitin. — G. SidphureUed hydrogen pro-
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duces, in au alcoholic solution of chlorisatin, a white precipitate of sulpho-
chlorisatin (chloroquadrisulphiatyde, according to Gerhardt); sulphide of

ammonium forms chlorisatyde. (Erdmann.) Chlorisatin dissolves with

dark red colour in an aqueous solution of monosulphide of potassium,
and forms an almost opaque solution, which when heated turns yellow
and deposits reddish grey flakes containing sulphur. If the filtrate is

evaporated after all the sulphide of potassium has become oxidised by
exposure to the air, chlorisatate of potash free from sulphur may be

extracted by alcohol from the residue. (Erdmann.)
— 7. Potash dissolves

chlorisatin with deep red colour, which gradually becomes bright yellow
in the cold (immediately on boiling), while chlorisatate of potash is

formed. (Erdmann, Laurent.) On distilling chlorisatin with hydrate of

potash, hydrogen is evolved and chloraniline is formed :

CiSNClH^O* + 4(K0,H0) = Ci^NClHe + 2H + 4(KO,C02);

when the residue has become nearly solid, ammonia is evolved together
with the hydrogen, a blue sublimate is deposited upon the upper part of

the retort, and the oily drops which pass over become brown and do not

solidify any more on cooling. Chlorisatin intimately mixed with quick
lime and carefully heated, is completely converted into chloraniline.

(Hofmann.)

Combinations. Chlorisatin dissolves but slightly in cold water
;

it

requires for its solution 1000 parts of water at 0°, and more than 200

parts of boiling water.

Chlorisatin, like isatin, unites with basic oxides, forming compounds
called chlorisatides.

Chlorisatide of Potassium, — A solution of chlorisatin mixed with
caustic potash becomes deep red ; but the colour rapidly passes away
since chlorisatate of potash is formed. Solid chlorisatin, treated with

potash, turns almost black, but gradually dissolves with golden-yellow
colour. (Erdmann.)

Chlorisatide of Silver.— When nitrate of silver is mixed with alcoholic

chlorisatin containing a little ammonia, a violet-coloured gelatinous preci-

pitate is formed, which contains no ammonia. (Laurent.)

Chlorisatide ofArgentammonium.— When an alcoholic solution of chlo-

risatin mixed with ammonia is poured into an ammoniacal solution of

nitrate of silver, a precipitate is formed of the colour of wine lees, con-

sisting of microscopic lamin». It yields with bichloride of platinum an

amount of chloroplatinate of ammonium corresponding to 1 atom of am-
monia. (Laurent.)

Laurent.

C»«NC1H«(NH*)CH 197-4 .... 64-91

Ag 108 .... 35-09 3500

C>«NClH2(NH^)AgO* 305-4 .... 10000

Chlorisatin dissolves in 220° parts of alcohol of sp.gr. 0-830 at 14°,
and more readily in boiling alcohol. (Erdmann.)



CHLOKISATIC ACID. IS

Chlorisatic Acid.*

C"NC1H«0« = C'«NC1H«0S0*.

Erdmann. (1839.) Ann. Pharm. 33, 129; J. pr. Chem. 19, 337;
24, 5; Pharm. Centr. 1840, 113, 296; 1841, 706.

Laurent. N'. Ann. Chim. Phys. 3, 378.

Acide chlorisatinasique.

Formation, (p. 52.)

Chlorisatic acid is not known in the free state.

The formula of the chlorisatates is C'«NC1H»M0«.
The solution of chlorisatate of ammonia, obtained by decomposing

chlorisatate of potash with sulphate of ammonia, yields chlorisamate of

ammonia on evaporation.

Chlorisatate of Potash.— When a sufSciently concentrated solution of

chlorisatin is boiled with potash, crystals of chlorisatate of potash sepa-
rate out on cooling. These are i>ressed between paper and exposed to

the air, in order that the excess of potash may become saturated with
carbonic acid; they are then recrystallised from alcohol. If the chlori-

satin coutains bichlorisatin and reein^ these latter remain in the mother-

liquor.

Shining, transparent, bright yellow scales, or flattened four-sided

needles. It is readily soluble in water, aud tastes intensely bitter. It

does not give off water at 160°.

Erdmann.

KO 47-2 .... 19-87 2108
16 C 96 .... 40-40 41-86
N 14 .... 5-89
CI 35-4 ... 14-90

5 H 5 .... 210 2-30
5 O 40 .... 16-84

Ci6NClH*K06 237-6 .... 100-00

It decomposes when heated, with some violence, and leaves a slag-like
residue of chloride of calcium mixed with charcoal.—The aqueous solution

forms, witb hydrochloric acid, a yellow precipitate which immediately re-

dissolves with orange-yellow colour
;

the solution becomes turbid and

deposits crystals of chlorisatin. — It is readily soluble in water, and less

soluble in alcohol the more concentrated the spirit; it dissolves in boiling
alcohol more abundantly than in cold alcohol.

Chlorisatate of Baryta.— A warm aqueous solution of the potash-
ealt, mixed with chloride of barium, yields, on cooling, sometimes pale
needles united in tufts, sometimes deep golden-yellow brilliant laminaj,
and often both forms at once ; they may be converted into one another

by dissolving and crystallising. The light yellow needles give off 1 atom
of water at 160°; the golden-yellow salt, 3 atoms. A solution of chlo-

risatin in boiling baryta-water deposits, on cooling, crystalline grains
united in masses like cauliflower heads. (Erdmann.)

* See page 54.
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turns blood-red, and is deposited as a heavy crystalline powder; if acetate
of copper is used, this change takes place very slowly. Acetate of copper
gives no precipitate with a very dilute solution of the potash-salt; but if

the mixture is then warmed, brown flakes separate out, which require a

long time to become red and granular. The potash-salt forms, with
mercurous nitrate, a bright yellow precipitate; with mercuric nitrate, a
dark yellow precipitate; and with corrosive sublimate, a slight crystalline

precipitate, after the mixture has stood for a long time.

Chlorisatate of Silver.— The potash-salt forms, with nitrate of silver,
a pale yellow precipitate, which dissolves in boiling water, and crys-
tallises, on cooling, in yellowish needles grouped in tufts, or in arborescent
ramifications.

Erdmann. Laurent.

AgO 116 .... 37-86 38-48 .... 37-54
16 C 96 .... 31-33 32-35
N 14 .... 4-57
CI 35-4 .... 11-55

5 H 5 .... 1-63 1-76
5 40 .... 13-06

C'«NClH«AgO« 306-4 .... 100-00

Chlofisatosulphurous Acid.

C^NClH'S'O'o = C"NC1H«0«,2S02.

Laurent. (1842.) Compt. rend. 14, 490; J. pr. Chem. 20, 123;
Rev. scient. 10, 294; J. pr. Chem. 28, 348.

This acid is not known in the free state.

Chlorisatosulphite of potash is obtained by passing sulphurous acid

gas through an aqueous solution of chlorisatate of potash; on evaporating
the solution, it separates out as a straw-coloured, scaly, fibrous salt, and is

but slightly soluble in water.

Laurent.

KO 47-2 .... 15-65 16-0
C"'NC1H»0« 190-4 .... 63-13

2 S02 64 .... 21-22 22-0

C»«NC1H*K0«,2S0'- 301-6 .... 100-00

Yields sulphuric acid when acted upon by chlorine.

Gives, with nitrate of silver, a yellow precipitate, which appears to

be a mixture of sulphite of silver and chlorisatin. Ammoniacal nitrate of

silver forms a carmine-red precipitate.
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Oxychlorazo-nucleus C^NCl^H'O*.

Bichlorisatin.

Ci^NCPH'O* = Cl«NCPH'0^0^

Erdmann. (1840.) Ann. Fhann. 23, 129; J. pr. Chem. 19, 346; 22,

270; 24, 7; Pharm. Centr. 1840, 113, 296; 1841, 214, 706.

Laurent. iV. Ann. Chim. Phys. 3, 380; Rev. scient. 18, 458; J. pr.

Chem. 35, 109; Pharm. Centr. 1842, 247.

Formation. By the action of chlorine gas upon indigo-blue (p. 41).

Preparation. When the alcoholic mother-liquor obtained in the pre-

paration of chlorisatin, from which the chlorisatin has been crystallised,

(p. 72) is distilled, a mixture of chlorisatin and bichlorisatin first sepa-
rates out, the latter being obtained purer at each successive crystallisa-

tion. The bichlorisatin is purified by recrj'stallisation from alcohol, or

converted into bichlorisatate of potash, and then precipitated from the

salt.

Properties. Bichlorisatin crystallises from alcohol in small rose-

coloured needles or lamina;, and sometimes in four-sided prisms; on the

cooling of the alcoholic solution it forms a yellowish-red granular powder.
It is distinguished from chlorisatin only by its greater solubility in

alcohol, and by the behaviour of the bichlorisatate of lead prepared from

it. It sublimes partly undecomposed when heated in a glass tube. Does
not give oflfany water at 160°.

Ei'dmann. Laurent.

16 C 96 .... 44-49 44-66 .... 45-59

N 14 .... 6-49 6-89

2 CI 70-8 .... 32-80
3 H 3 .... 1-39 1-57 .... 1-55

4 O 32 .... 14-83

CieNCr^H^O* 215-8 .... 100-00

The bichlorisatin analysed by Laurent still contained chlorisatin.

Decompositions. When bichlorisatin is heated in a glass-tube, the

unsublimed portion melts and furms a black carbonaceous mass. It

hums when heated in the air, and leaves a residue of charcoal which

tinijes the edges of a spirit-flame with green.
— 2. When it is suspended

in water and a stream of chlorine is passed through the liquid, it is not

decomposed, even in sunshine. The alcoholic solution gives the same

products of decomposition as chlorisatin (p. 73).
— 3. With nitric

acid it behaves like chlorisatin; but even when it is boiled with concen-

trated acid, a part remains undissolved and re.sembles unchanged bichlori-

satin,
—

dissolving readily in potash and being precipitated from the

solution by hydrochloric acid as a bright-yellow powder, upon which

boiling water has no action. On prolonged boiling and evaporation with
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nitric acid, a nitrogenised substance is formed similar to that in the case

of clilorisatin; the former is however more soluble, crystallises less easily,
and separates, as the hot aqueous solution cools, in indistinctly crystalline
flakes. — 4. Heated with aqueous potash, it forms bichlorisatate of potash.

(Erdmann.) — Distilled with hydrate of potash, it yields bichloraniline.

(Hofmann.)
— 5. With ammonia, it beliares like chlorisatin,— 6. "With

sulphide ofpotassium it undergoes the same decompositions as chlorisatin,
and yields bichlorisatate of potash. (Erdmann.)

Combinations. Bichlorisatin dissolves in water rather more readily
than chlorisatin, and imparts to it a darker colour. (Erdmann.)

Eichlorisatide of Potassium. — When hydrate of potash is moistened
with absolute alcohol and gently heated with bichlorisatin, a red solu-

tion is formed, which in a few seconds solidifies into a violet-black

paste of bichlorisatide of potassium. The solution produces a violet-

coloured precipitate with silver-salts.

Bichlorisatin dissolves in cold aqueous potash with a deep red colour
which changes to pale yellow on heating, (Erdmann.)

Bichlorisatin dissolves at 14° in 30 parts of alcohol of sp. gr. 0*83.

(Erdmann.)

Bichlorisatic Acid.

C"NCPH»0« = C"'NCPH«0^0*.

Erdmann. (1839.) Ann. Pharm. 33, 129; J.pr. Ohm,. 19, 346; 24, 7j
Pharm. Centr. 1840, 116, 296; 1841, 706.

Laueent. N. Ann. Ghim. Phys. 8, 378.

Formation (p. 78).

Preparation. Bichlorisatic acid is precipitated from the concentrated

solution of its potash-salt, on the addition of hydrochloric, sulphuric,

nitric, oxalic, or tartaric acids, as a yellow powder, which must be pressed
between folds of blotting paper. (\cetic acid does not precipitate bichlorisatic

acid.) When the acid is separated from the lead-salt by sulphuretted hydro-

gen and the filtered solution evaporated in vacuo, a flaky crystalline
mass is obtained, which is coloured 3'ellowish red at the edges, owing to

the formation of a little bichorisatin.

Properties. Bichlorisatic acid is a bright yellow powder.

Decompositions. After drying in vacuo, it gives off 7 "24 to 8" 17 per
cent, of water (2 atoms) at 100°, and is converted into bichlorisatin.

(Theory requires 7-70 per cent.) The aqueous solution, heated to QQ^, turns

reddish yellow, becomes turbid, and deposits bichlorisatin.

Combinations. The acid dissolves readily in cold water, communicat-

ing to it a bright yellow colour.



8Q OXYCHLORAZO-NUCLEUS c"NCl-H302 :

The formula of the hichlorisatates is C"NCPH*MO''.
The solutioa of bichlorisatate of ammonia, obtained by decomposing

bichlorisatate of potash with sulphate of ammonia, yields bichlorisamide

on evaporation. (Laurent.)

Bichlorisatate of Potash. — When bichlorisatin is dissolved in aqueous

potash, the solution becomes pale yellow on heating ;
and if then

allowed to cool, deposits pale yellow crystalline scales, which cause the

whole mass to solidify. These crystals are purified by pressing and

repeated crystallisation from strong alcohol. Bichlorisatate of potash,
after being dried at 130° in vacuo, gives off 6"29 per cent, of water

(2 atoms?) at 160", and when crystallised from alcohol only 4*3 per
cent. (1 atom 1).

Erdmann.

KO 47-2 .... 17-35 17-10

16 C 96 .... 35-29 36-09
N 14 .... 5-15 5-33

2 CI 70-8 .... 26-04 26-65

4 H 4 .... 1-47 1-83

5 40 .... 14-70 13-00

Ci^NCPH^KO" .... 272-0 .... 100-00 100-00

It blackens when heated, and then suddenly decomposes, at the same
time glowing and emitting a yellow smoke, and leaves a scoriated

residue of carbon, which burns when heated in the air, leaving chloride

of potassium with a trace of carbonate of potash.
It is readily soluble in cold water and still more in boiling water, so

that the boiling solution solidifies into a mass of pearly laminae.

It dissolves with diflScully in cold alcohol, but more easily in boiling

alcohol, and more abundantly the weaker the spirit.

Bichlorisatate of Baryta.
— The solution of the potash-salt mixed with

chloride of barium and allowed to stand for some time after cooling,

deposits shining golden yellow needles and laminae. On mixing the cold

solutions, the salt is obtained as a yellow powder. It loses 2 atoms of

water at 160°.

BaO.,
16 C ..

N ..

2 CI .

4 H .,

5 0..

t 160°.
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The potash-salt does not precipitate sulphate of magnesia, alum,
chrome-alum or sulphate of manganese.

The potash-salt precipitates nitrate of bismuth in orange-coloured
flakes and gives ivith lead-salts a yellow precipitate, the colour of which
does not change; it precipitates iron-alum brownish red, and nitrate of

manganese bluish-green.

Bkhlcyrisaiate of Copper.— The potash-salt forms with sulphate or

nitrate of copper, a precipitate which is at first A-oluminous and of the

colour of hydrated sesquioxide of iron; but it rapidly becomes flocculent

and of a pale greenish yellow colour, and is finally precipitated as a
beautiful carmine-red, heavy granular powder. The greenish yellow
precipitate consists of microscopic, capillary, transparent crystals, which,
when the colour changes to red, are converted into separate grains.
The potash-salt forms with acetate of copper a brown precipitate, which
becomes red after a long time only, and without previously turning
greenish yellow. The dried salt is carmine-red and takes a golden lustre

when burnished. It gives off a little water at 150°.

CuO
16 C
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Oxyamidazo-nucleiis C"NAd H*0*.

Imesatin.

Laurent. (1841.) N^. Ann. Chim. Ph^/s. 3, iSi; J. pr. Ckem. 25, 457;
Pharm. Centr. 1842, 260; Rev. scient. 18, 472; J. pr. Chem. 35, 121.

Formation. By the action of gaseous ammonia on an alcoholic solu-

tion of isatin:

CiGNH^O* + NH3 = CifiN"H602 + 2HO.

Preparation. 1. Boiling absolute alcohol is saturated with isatin,

and a little more powdered isatin is added; dry gaseoiis ammonia is then

passed through the hot solution, whereupon the powdered isatin soon

dissolves. The solution saturated with gaseous ammonia deposits in

6 — 24 hours beautiful brownish yellow crystals. They are often mixed
with a crystalline powder consisting of isatimide: hence it is advisable

to pour off the solution from the large crystals, before any pulverulent
isatimide has separated out; the latter may also be separated by washing
the crystals with alcohol, or by treating them with boiling alcohol, in

which the imesatin is more soluble.— 2. A more certain method of ob-

taining pure imesatin is to pass gaseous ammonia through ether containing
isatin in suspension ; the ether should be gently warmed at first.

Imesatin crystallises out on evaporation.

Properties. Imesatin forms dark yellow, straight, rectangular prisms
without truncation-faces. It is inodorous.

Laurent.

16 C 96 .... 65-75 65-24

2 N 28 .... 19-17 19-21

6 H 6 .... 4-11 4-27

2 O 16 .... 10-97 11-28

C16N2H802 146 .... 100-00 100-00

Decompositions. Imesatin when heated melts, froths up and evolves

ammonia, whilst white cubical laminje and a reddish brown and partly

crystalline mass sublime, leaving a large residue of charcoal.— It dis-

solves in potash with brownish red colour ; ammonia is evolved on

heating, and if the solution be then neutralised with an acid, isatin is

precipitated.
— It is readily dissolved on warming it with a mixture of

alcohol and hydrochloric acid; the liquid yields crystals of isatin on

cooling, and contains chloride of ammonium in solution.

Imesatin is insoluble in water.

It dissolves pretty readily in boiling alcohol, but is insoluble in ether.
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PhenyJimesatin,

Engelhardt, (1855.) Bull, de Petersb. 13, 357; J. pr. Chm. 65, 261;
Fharm. Centr. 1855, 356.

Formation. By the action of aniline on isatin dissolved in absolute

alcohol.

Preparation. 7*35 parts of isatin are dissolved in a little absolute

alcohol and 4"d5 parts of aniline added : the whole is then heated to

boiling. On cooling, 10-5 parts of phenyl- imesatin crystallise out, and

may be purified by recrystallisation from alcohol.

Properties. Small, yellow, transparent, needle-shaped prisms, which
are united in the form of stars and sharply pointed.

28 C
2 N



84 PRIMARY NUCLEUS CisH^ ; OXYAMIDAZO-NUCLEUS CieNAdH^O-.

Preparation. 3'15 parts of isatin are dissolvetl in a little boiling
alcohol of 80 per cent, and 3'68 parts of bromaniline are added; the

whole is then heated to boiling. On cooling, the solution solidifies into

a crystalline mass, which is purified by washing with weak alcohol and

recrystallisation. 5*68 parts of bromophenyliraesatin are obtained.

Properties. Fine, flexible, orauge-yellow needles having a silky lustre.

Engelhardt.

28 C 168 .... 55-81 56-45

2 N 28 .... 9-30

Br 80 .... 26-58

9 H 9 .... 2-99 3-50

2 O 16 .... 5-32

C28N2Br9H02 301 .... 100-00

Decompositions. When bromophenylimesatin is heated on platinum-
foil it melts, decomposes and leaves a residue of charcoal. — Heated
with hydrochloric acid, it forms a red solution which deposits crystals of

isatin, and if the mother -liquor is diluted with water and potash added,
a white precipitate of bromaniline is formed.—The alcoholic solution boiled

with hydrochloric acid, yields isatin and hydrochlorate of bromaniline.— Heated with potash, it first turns red, then dissolves and deposits
bromaniline, while a yellow solution of isatate of potash is formed.

It is almost insoluble in water. Dissolves readily in boiling alcohol,
but much less readily m cold alcohol.

Chlorophenylimesatin.

Q28j^jClH»02 = C'''N(C>2NC1HOH*0^

Engelhardt. J. pr. Chem. Q5, 266.

Prepared from 2-325 parts of Isatin and 2-012 parts of chloraniline,
in a similar manner to bromophenylimesatin. 3-129 parts of chloro-

phenylimesatin are obtained.

Orange-yellow capillary needles.

Engelhardt.
28 C 168 .... 65-50 6605
2N 28 .... 10-91
CI 35-4 .... 13-84

9 H 9 .... 3-51 3-73
2 O 16 .... 6-24

C?SN2CIH«0!' 256-4 .... 100-00

When warmed with hydrochloric acid or potash, it behaves in a
similar manner to bromophenylimesatin.

It is insoluble in water, readily soluble in boiling alcohol, and slightly
in cold alcohol.
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Oxi/chloi'amidazo-nucleus, C"NAdClH'O*.

Chlorimesatin.

C'«N2C1H»0^ = C'«NAdClH'0^

Laurent. (1841.) iV. Ann. Chim. Fhys, 8, 494; J. pr. Chem. 25, 457;
Pliarm. Centr. 1842, 263.

Imechlorisatinase,

Formation. By the action of dry gaseous ammonia on an alcoholic

solution of chlorisatin.

Preparation. When dry gaseous ammonia is passed into a solution

of chlorisatin in absolute alcohol, a yellow crystalline deposit is formed
which may be washed with alcohol.

Properties. Brilliant yellow six-sided laminae.

16 C
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Preparation. Bisulphisatyde is placed in a mortar and potash

poured upon it so that a stiff magma is formed, which is rubbed up for

some time, and potash added drop by drop. When, after 5 or 6 minutes,
the mass turns rose-cok)ured, alcohol is gradually added and the whole
is constantly stirred, until a dark rose-coloured paste is formed which
is diluted with alcohol and filtered, and the residue is first washed
with alcohol and then with water. Since the indin thus obtained con-

tains abundance of sulphisatyde, the water is removed from it by
washing with alcohol, which is allowed to run through the filter; and the

indin is then taken from the filter and treated with very strong luke-

warm potash, wherein it immediately forms a black solution, which
after a few hours solidifies into a magma of black needles of indin-

potassium. (if the potash is too hot, the black colour disappears, and the indin

is completely destroyed.) It is then diluted with absolute alcohol and the

solution removed with a pipette; and the crystals are washed on a small

filter with common alcohol, then with dilute hydrochloric acid, and finally
with water, whereby they are gradually reduced to red pulverulent indin.

To obtain indin crystallised, the black crystals are dissolved in boiling
absolute alcohol, and the boiling solution is mixed with hydrochloric
acid : microscopic crystals then separate out on cooling.

Properties. Dark rose-coloured powder or fine microscopic needles.

Neutral to test-papers.

Laurent.

a. b. c.

32 C 192 .... 73-28 .... 71*58 72-90 .... 71-8

2N 28 .... 10-68 .... 11-00

10 H 10 .... 3-82 .... 4-62 3-88 .... 4-2

4 O 32 .... 12-22 .... 12-80

C32N2H»»04 262 .... 100-00 .... 100-00

Isomeric with indigo-blue.
— The analysis a was made at an earlier date ; c pro-

bably contained bydrindin. (Laurent.)

JDecompositions. 1. Indin swells up when heated, and as soon as it

melts, yields a sublimate consisting of crystalline needles, and leaves a

large residue of charcoal. — 2. It yields nitrindin on boiling with nitric

acid. — 3. With bromine it forms bibromindin. — -t. It is decomposed
by potash, forming various products. Ammonia does not act upon it. —
5. Boiled with bisulphite of ammonia, it forms a compound which, when
boiled with hydrochloric acid, does not give ofi* sulphurous acid or yield
any precipitate of indin; this compound forms, with nitrate of silver, a

yellow precipitate, which on boiling turns reddish, afterwards black, and
then contains sulphide of silver. (^Sev. sclent. 10, 299.)

Combinations. Indin is insoluble in water. It dissolves with red
colonr in sulphuric acid, from which it is precipitated unchanged by
water.

Indin-potassium. — When indin is moistened with a little alcohol,

warmed, and strong alcoholic potash added, it is quickly dissolved; and
the black solution, if immediately taken from the fire, deposits small

black crystals. The solution must be removed by decantation, and the

crystals rapidly washed with absolute alcohol, then laid upon paper and
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dried in vacuo on a porous tile. It must be immediately analysed, since the

crystals rapidly attract moisture from the air, decomposing into potash and indin.

It contains from ll\j to 120 per cent, of potassium, and corresponds to

the formula C^N^H^KO* (theory requires 130 per cent.) (Laurent.)

[The formula C^-N^H'^KO* requires 12'3 per cent, potassium; according
to this, the crystals would he the potash-salt of an acid hearing the same
relation to indin that isatic acid hears to isatin, L.J

Indin is very slightly soluble in boiling alcohol and ether,

Bibromindin.

C^N^Br^HoQ*.

Erdmann. (1841.) J.'pr. Chem. 22, 265; F/iarm. Centr. 1840, 212.

Laurent. N. Ann. Chim. Phya, 3, 37 1 ; J. pr. Chem. 25, 445.

Formation. 1. By the action of bromine on indin. (Laurent.)
—

2. By heating bibromisatyde, (Erdmann.) — 3. By the action of

bromine upon bisulphisatyde. (Laurent.)

Preparation. Indin is treated with bromine, whereupon hydrobromic
acid is evolved and a violet-black powder is formed. ( Laurent.)

— 2. Bibro-

misatyde is heated to a temperature not exceeding 220"^, and bibro-

misatin and undecomposed bibromisatyde are removed from the product
by treating it with boiling alcohol. (Erdmann.)

— 3. Bromine is poured
upon bisulphisatyde, whereupon hydrobromic acid and bromide of sulphur
are evolved, and the soft brown ma.ss thus formed is treated with ether,
which extracts resin and an orange-yellow crystalline mass, leaving
bibromindin in the form of a violet-black powder. (Laurent.)

Properties. Prepared according to 1 and 3, it is a violet-black powder;
prepared according to 2, it is blackish red.

Decomj)ositions. 1 . When bibromindin is heated between two plati-
num covers, the greater part chare. Placed on glowing charcoal, it yields
a sublimate of shining copper-coloured lamime, which appear violet by
transmitted light under the microscope. (Laurent.)

— 2. It blackens

when treated with potash; if water is added and the whole boiled, the

bibromindin gradually dissolves and forms a yellow solution, from which
acids precipitate yellow flakes. When it is boiled with alcohol and solid

hydrate of potash, a blackish red solution is formed from whicii water or

hydrochloric acid precipitates violet-coloured bibromindin. (Laurent)
It is slightly soluble in alcohol (Erdmann, Laurent), and in ether.

(Laurent.)

Chlorindin.

Erdmann. J. pr. Chem. 22, 264; Pharm. Centr. 1841, 211.

Formation . From chlorisatyde, by' the action of heat, or by treating
it with potash.
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FrejKiration. 1. Chlorisatyde is heated to 200°, and the product is

freed from chlorisatin and undeconiposed chlorisatyde by boiling alcohol.— 2. Chlorisatyde is dissolved in warm potash, and allowed to cool; and
the mother-liquor is poured off from the deposit of chlorisatate of potash
and mixed with acetic acid, which precipitates yellow chlorisatic acid. On
subsequently heating the filtrate with hydrochloric acid, it assumes a deep

orange colour and deposits violet flakes of chlorindin, which are filtered

from the hot solution.

Properties. Chlorindin forms a dirty violet powder, insoluble in

water and in hydrochloric acid.

32 C
2 N
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and sulpliasatyde probably also yield nitrindin when boiled with nitric

acid.

Preparation. Indin boiled with nitric acid, is converted into a violet

powder, with evolution of red vapours. If the boiling is continued too

long, the powder redissolves and water precipitates only a small quantity
of yellow matter from the yellow solution. The product is washed with

water, and then with boiling alcohol and ether, by which a small quantity
of a yellow substance is extracted.

Propertiei. Bright violet powder.

Laurent.

a, h,

32 C 192 .... 54-54 52-14 .... 54-1

4N 56 .... 15-91 15-50 .... 15-5

8 H 8 .... 2-27 2-52 .... 2-5

12 O 96 .... 27-28 2984 .... 27-9

C*»N*H80i2 352 .... 100-00 100-00 .... lOO-Q

Decompositions. 1. Nitrindin decomposes pretty rapidly when heated
in closed vessels, and leaves a residue of bulky charcoal, which glows
even out of contact with the air.— 2. It is gradually decomposed by
boiling nitric acid.— 3. It dissolves in potash, forming a deep brown
solution, from which hydrochloric acid sometimes throws down undecom-

posed indin and sometimes yellow flakes, especially if the solution has
been boiled.— 4. With sulphite of ammonia it behaves like indin.—
Ammonia is without action upon it.

Nitrindin is insoluble in water, and but very slightly soluble in

alcohol and in ether.

Hydrindin.

C"NH»0'° _
2C=»*N2Hi''0*,H20».*

Laurent. (1841.) If. Ann. Chim. Phys. 3, 475; J. pr. Chem. 25
449 ; Phai-m. Cmtr. 1842, 257 ; Compt. Chim. 1849, 199 ; J. pr.
Chem, 47, 162.

Formation. By the action of alcoholic potash upon indin^ isatan,

ieatyde, sulphisatyde, and bisulphisatyde.

Preparation. 1. Indin moistened with alcohol is warmed with strong

potash, until the solution, which is at first black, has become colourless;
and the crystals of hydrindin-potash, which separate out on cooling, are

completely freed from potash by water.— 2. When isatyde is treated

with potash and a little alcohol, a beautiful rose-coloured solution is

formed, which, when mixed with hydrochloric acid and gently evapo-
rated, becomes yellow, and deposits on cooling a mixture of isatin and

hydrindin, from which the isatin is extracted by treating with a little

* = 2 Atoms of India + 2U0.
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boiling alcohol. Sometimes when indiu is treated with alcoholic

potash black crystals of indin-potash separate out. (See also p. 99.)
—

3. Sulphisathyde dissolves completely in gently heated potash, and on

cooling, hydrindin-potash sometimes separates out in beautiful, small,

pale yellow crystals; sometimes, however, the solution solidifies into a

mass of needles having a silky lustre. The whole is mixed with a large

quantity of water, and the crystals are washed on a filter till all the

potash is extracted. The filtrate mixed with hydrochloric acid still

deposits a small quantity of hydrindin, together with a substance which

is perhaps indin.

Properties. Hydrindin forms a white or pale yellow powder. When
dissolved in boiling alcohol, it separates from the solution on cooling in

small rhombic or six-sided needles.

I.

64 C
4N
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II.
*

Laurent.

64 C 384 .... 62-11 60*00
4 N 56 .... 9-06

27 H 27 .... 4-37 4-27
K 39-2 .... 6-34 5-62

14 O 112 .... 18-12

C«<iNm2iKOs + 6Aq 618-2 .... 100-00

Hydrindin is slightly soluble in boiling alcobol.

Flavindin.

JjAurent. Compt. chim. 1849, 200; J. x>r. Chem. 47, 163.

Formation. By heating indin or bisulphisatyde with alcoholic

potash.

Preparation. The mother-liquor from hydrindin, prepared according
to 1 or 2, is mixed with an acid, and the precipitate thus formed, which
is a mixture of sulphur, hydrindin (sometimes also indin), and flavindin,

is thrown on a filter, and treated with weak ammoniacal water, which
dissolves the flavindin. Tho filtrate is precipitated with hydrochloric

acid, and the precipitate of flavindin washed and dried. — It is formed

more abundantly when the solution in alcoholic potash has been boiled

for a long time.

Properties. Flavindin is of a pale yellow colour ; it crystallises from

alcohol in needles, united in the form of stars.

Laurent.

48 C 288 .... 73-28 72-50

3 N 42 .... 10-68
15 H 15 .... 3-82 3-92

6 48 .... 12-22

C'»N3H'*06 393 .... 100-00

Isomeric ivith indigo-blue and indin.

Flavindin when heated is almost entirely converted into a body which

crystallises in needles resembling benzoic acid.

It is slightly soluble in boiling water.

Flavindic Acid.

C482qsH"0" = 3C"NH^0M

Laurent. Compt. chim. 1849, 200.

The solution of flavindin in ammonia forms, with nitrate of silver, a

yellow precipitate, which yields 42 2 per cent of silver on ignition, cor-

responding to the formula C*^N'H*®Ag'0". (The calculated percentage
is 41-8.)

* a- 3 Atoms of Indigo-blue.
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Indigo-white.

Proust. 1805. Gilb. 25, 451.

Chevreul. Ann. Chim. %Q, 8j 68, 284; Gilb. 41, 345; 42, 315; Dkt.

fc. nat. 23, 391.

Behzelius. Aufl. 7, 204; Fogg. 10, 126.

LiEBiG. Hag. Pharni. 18, 192; Schw. 51, 60.

Dumas. Ann. Chim. Phys. 63, 265; J. pr. Chem. 10, 222,

Colourless Indtffo, deoxidised Indigo, reduced Indigo, Indigogen, Indigotine.

The formation of indigo-white by the action of nascent hydrogen, appears to have

been first remarked by Proust. Chevreul was the first to isolate it. Concerning the

opinion that indigo-white is contained in the sap of the indigo-plant, see page 36.

Formation. By the action of deoxydising agents upon iudigo-blue in

the presence of alkalis (p. 44) .

Preparation. Commercial indigo, purified by boiling with hydro-
chloric acid, next with strong potash, and afterwards with alcohol, is

mixed with freshly prepared hydrate of lime (2 parts of quick lime to

1 of indigo) and placed in a closed vessel with 1 50 parts of boiling water,
after which sulphate of iron equal to one-third the weight of the indigo is

added, and after the vessel has been closed the whole is carefully shaken.

(Dumas employed a small cask holding about 100 litres, in which he reduced half a kilo-

gramme of indigo-blue.) After two days, the solution is decanted by means of

a syphon into flasks filled with carbonic acid, and when the flasks are

nearly full, they are completely filled with boiling dilute hydrochloric
acid, corked up, and placed in a vessel containing cold water. The air

is thus prevented from obtaining access to the indigo-white, which sepa-
rates out in white crystalline flakes. After the indigo-white has settled

down, the solution is drawn oft' with a wide syphon, and the deposit is

thrown upon a filter, which is covered with a bell-jar, into which a stream

of hydrogen or carbonic acid is passed. The filter is washed with water,
which has been well boiled and then corked up. ludigo-white is very easy
to wash, and if the deposit is allowed to stand for several days, it becomes so consistent

that it may be washed in the air without becoming deeply coloured; warm water greatly
accelerates the conversion of the indigo-white into indigo-blue. After the contents

of the filter have been washed, they are spread, while still moist, upon a

glass-plate and dried ru vacuo. When the indigo-white is dry, carbonic acid

is allowed to flow into the receiver of the air-pump, in order that the pores
of the dry mass may bocome filled with the gas. (Berzelius, Dumas.)—
3 parts of indigo, which have been purified by boiling, are digested for

24 hours with 5 ^arts of hydrate of lime, 4 parts of sulphate of iron, and
120 parts of water, in a closed flask filled with h3Hlrogcn, and the wliole

is frequently shaken till the deposit assumes a greenish yellow and the

solution a reddish yellow colour. The lime is precipitated from the latter

with carbonate of potash, and the clear solution is decanted by means of

a syphon filled with hydrogen, into a flask containing a mixture of hydro-
chloric acid and sulphite of ammonia. The thick white precipitate which



iNDIGO-WHlTE. 93

is thus formed is filtered out of contact with the air, washed with water

containing a little sulphite of ammouia, and dried at 100^ in a stream of

hydrogen. In this process, the surface of the white indigo becomes oxi-

dised, and the lower part becomes dirty white. (Liebig.)
— Ciievreul

extracted conuncrcial ivoad first with water and then repeatedly with

boiling alcohol; when the alcohol was distilled from the alcoholic extract,

purple lamina) were first deposited, and then when the solution was
allowed to cool slowly, white grains and flakes, which turned blue in the

air. He considered this product to be indigo-white.

Propei'ties. Greenish white (probably quite white when perfectly

pure), with a slightly silky lustre. (Berzelius.) Inodorous, tasteless,

and without action upon litmus. (Berzelius, Liebig.)

Dumas.

32 C 192 .... 72-71 72-02
2 N 28 .... 10-63

12 H 12 .... 4-54 4-75

4 O 32 .... 12-12

C32N2Hi20^ 264 .... 100-00

Decompositions. 1. When indigo-white is heated in vacuo, a little

water is evolved, a small quantity of indigo-blue sublimes, and there

remains a large carbonaceous residue. (Berzelius.)
— 2. When exposed

to the air and to the contact of various oxygen-compounds, it takes up
oxygen and is converted into indigo-blue.

—
Freshly precipitated indigo-

white turns blue immediately when shaken with water containing air,

even if a free acid is present. (Giobert maintained that the presence of

acids, and even of carbonic acid, prevents the oxidation.) After wash-

ing, and while still moist, it becomes purple through its entire mass on

exposure to the air, unless it is rapidly dried. When dry, it must be

exposed to the air for several days to become entirely oxidised, first

becoming bright blue, and then dark blue through the entire mass. It

cannot be preserved in sealed tubes, since the air contained in its pores
is sufficient for its conversion into indigo-blue. Dry indigo-white exposed
to the air at a gradually increasing temperature suddenly becomes dark

purple.
— When a cupric salt is added to an alkaline solution of indigo-

Avhite, a salt of the alkali together with indigo-blue and cuprous oxido
are formed; the latter, on the addition of sulphuric acid, is decomposed
into cupric oxide, which dissolves, and a residue of metal. — 3. Indigo-
white precipitated from an alkaline solution by nitric acid, is turned blue

by a slight excess of the acid, and then more completely decomposed.
(Berzelius.)

—
Indigo-white dissolves instantly in sulphuric acid, and

imparts to it a dark purple colour, which passes to blue on dilution.

According to Berzelius, the indigo-white is oxidised, and part of the

sulphuric acid converted into hyposulphuric acid.

Combinations. Indigo-white is insoluble in water, and in such acids

as do not decompose it.

With Metallic Bases. Indigo-white combines with most metallic

bases, forming compounds which oxidise rapidly in the air; those which
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are insoluble are oxidised the most rapidly on account of their more finely
divided state.

Indigo-white dissolves readily in all aqueous alkalis and also in the

aqueous carbonates of ammonia, potash, and soda, and, according to

Liebig, without depriving them of their alkaline reaction. The cold

solutions are pure yellow, the warm and highly concentrated solutions

burnt yellow. The air immediately separates indigo-blue from them; and
as the surface becomes blue, a darker coloration, which passes to burnt

yellow and red, may be observed directly beneath it. If the solution con-

tains at the same time a reducing agent, the indigo-blue formed by the action

of the air is continually reduced by its agency and redissolved. (Berzelius.)

Indigo-white forms with lime a neutral compound readily soluble in

water, and a basic compound which is almost insoluble; this latter is

precipitated when the solution of the more neutral body is digested with

hydrate of lime, or when indigo is digested with water, sulphate of iron,

and an excess of lime. The precipitate of gypsum and hydrated sesqui-
oxide of iron which is formed at the same time,, may be readily suspended
in water and separated by levigation. The basic compound is of a lemon -

yellow colour, and very slightly soluble in water, to which it imparts
a yellow colour. On exposure to the air, it first turns green and then

bright blue. (Berzelius.)
The compounds of indigo-white with the earths and heavy metallic

oxides are obtained when a suitable crystalline salt of one of these bases

is added to an aqueous alkaline solution of indigo-white.
— The compound

of indigo-white and magnesia, obtained from sulphate of magnesia is, on
account of its slight solubility, partly thrown down as a white precipi-

tate, and partly remains dissolved in the aqueous solution, to which it

imparts a yellow colour; it turns blue on exposure to the air. — The

compound of indigo-white and alumina is white, but rapidly turns blue

on the filter; if it be then dried, it forms a dark blue crystalline powder
which sparkles in sunshine; indigo-blue may be very readily sublimed
from it and a grey earthy residue then remains. (Berzelius.)

The compound of indigo-white with protoxide of manganese is dirty

green; when dried in the air and heated, it does not yield any sublimate

of indigo-blue. (Berzelius.)
— The compound with oxide of zinc is white,

but rapidly turns blue on exposure to the air, and then yields a sublimate

of indigo-blue on heating. (Berzelius.)
— The compound with oxide of

lead is white and slightly crystalline; it turns rapidly blue on exposure to

the air, and if it be then heated, detonates slightly, and yields reduced

lead. — The compound with protoxide of iron is white, but quickly turns

blue on exposure to the air; if it be then heated, it does not yield any sub-

limate of indigo-blue.
— The compound with protoxide of cobalt is grass-

green, and when dried in the air, does not yield any sublimate of indigo-
blue on heating.

— Nitrate of «t7wr produces with an aqueous solution of

the potash compound a precipitate which is at first transparent brown
and then becomes black; it is nof acted upon by the air, and when heated

produces a gentle explosion and yields a sublimate of indigo-blue and a

residue of metallic silver. (Berzelius.)

Indigo-white is soluble in alcohol. (Liebig, Berzelius.) The solu-

tion turns blue on exposure to the air and deposits indigo-blue.

(Berzelius.)
— It is soluble in ether, to which it imparts a yellow colour;

the solution turns green on exposure to the air and then inclines to

purple, but does not begin to deposit indigo-blue until a large quantity of

ether has evaporated. (Berzelius.)
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Sulphophoenicic Acid.

C»N»H^°S20" = C»N»H'"0*, 2S0'.

Crum. Ann. Phil. Febr. 1823; Schiv, 38, 50.

Berzelius. Lehrb. Aufl. 3, 70; Pogg. 10, 139.

DcMAs. N. Ann. Chim. Phys. 2, 204; J. pr. Chem. 24, 200; Pharm.
Cmtr. 1841, 598.

Happely.

Indigo-purple, Pbcenicin, Sulphopurpuric Acid, PMnicinschtoefeWdure.

Formed when sulphuric acid is allowed to act upon indigo for a short

time, or not in excess (p. 43).

Preparation. 1 part of indigo-blue is mixed with from 8 to 10 parts
of strong sulphuric acid, and kept for three days at a temperature of 50°
or 60°; tlie solution is then diluted with water and the precipitate of sul-

phophqpnicic acid filtered, washed with dilute hydrochloric acid, and dried

in an oil-bath at 80°— 100°; the temperature should not exceed 200°. (Dumas.)— 2. Powdered indigo is purified by boiling with dilute sulphuric acid,
and then shaken up with from 7 to 8 parts of strong sulphuric acid till

the mixture becomes olive-green. The whole is then diluted with a

yary large quantity of water, and the precipitate of sulphophoenicic acid

is collected on a filter and washed with water, which becomes more

deeply blue in proportion as the sulphuric acid is removed. The last

filtrates are evaporated to dryness. (Crum.) Berzelius uses pure indigo-
blue.— 3. As the extraction of the sulphophoenicic acid on the filter

according to (1) is a very slow process, and when the greater part of the

indigo-blue is converted into sulphophoenicic acid by the prolonged action

of the sulphuric acid, water will no longer pass through the filter, the

following method may be employed, which yields a more abundant,

though less pure product.
— 1 part of powdered indigo is shaken in a

flask with 10 parts of strong sulphuric acid, till the blue colour which
the indigo had at first lost is completely restored. For this purpose,
from 10 to 12 hours are requiciite at 7°, 3 hours in the heat of the sun,
20 minutes at 38°, and a few moments at 100°. A large quantity of

water is added; the solution is filtered; and the precipitate is taken from
the filter and waahed by decantation with water containing suflicient

chloride of ammonium to prevent it from dissolviug the sulphophoe-
nicic acid. The solution of chloride of ammonium is allowed to run
from the filter, and the precipitate is removed and suspended in a large

quantity of water. After three days, the solution is poured off and the

water is renewed as long as sulphophoenicic acid continues to dissolve.

The sulphophoenicic acid is then precipitated from the decanted solutions

by chloride of potassium, and the precipitate is washed on a filter with
water as long as the water continues to pass through.

—
Sulphophoenicic

acid thus obtained contains a little potash-salt and a large quantity of

earthy matter; after drying, it is no longer soluble in water. (Crum.)
Hiiffely triturates 1 part of finely powdered indigo with 20 parts of

common sulphuric acid; allows the whole to stand for some time, till

a drop of the solution, which is at first blue, colours water or paper
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violet; and then mixes the solution with a large quantity of water: the

action of the sulphuric acid is promoted by heating the whole to 40°. If

less sulphuric acid is used, it must be heated more ;
if only 3 parts of

sulphuric acid are employed for 1 part of indigo, the latter is not com-

pletely converted into sulphophenicic acid. If fuming sulphuric acid is

used, it is not easy to discover when the reaction is ended.

Properties. Sulphophoenicic acid forms a blue mass (Crum) ; a

purple-red powder. (Berzelius, Dumas.)
Dumas.

32 C
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Sulphophoenicate of Potash.— The aqueous solution of the acid ia

precipitated by a solution of acetate of potash aud the flocculent purple
precipitate is washed, first with aqueous acetate of potash and then
with alcohol. It dissolves in 100 parts of water. When ignited it

leaves 21-4 per cent. KO,SO^ (Dumas.) (The formula C^'^N^H^KO*,
280=' + 2Aq requires 2 1 9 per cent. KO, S0».)

Common salt precipitates sulphophoenicic acid prepared by the

second method, from its solution in 60 times its weight of water; sulphate
of magnesia, sulphate of zinc and sulphate of copper precipitate the acid

from 2000 times its weight of water; protosulphate of iron, from 3000
times its weight; and chloride of calcium and alum^ from 8000 times its

weight. (Crum.)
When a solution of indigo in sulphuric acid is saturated with carbo-

nate of lime and the precipitate washed, there remains a red mixture of

gypsum and sulphophoenicate of lime. If the gypsum is decomposed by
digestion with carbonate of potash and the resulting carbonate of lime
dissolved with hydrochloric acid, the sulphophoenicate of lime may be
extracted from the dark red residue by a largo quantity of boiling
alcohol. (Berzelius.)

Sulpbophoenicic acid forms a blue solution with alcohol. (Crum.)

Isatan.

Laurent. Rev. sclent. 10, 298; J. pr. Chem. 28, 346.

Isatan is sometimes formed when bisulphisatyde is boiled with bisul-

phite of ammonia, as a white powder, which, when it is mixed with the

needles which are commonly formed by a similar treatment of sulphisa-

tyde, must be boiled with a rather large quantity of alcohol. The
residue dissolved in a large quantity of alcohol yields crystals on cooling,
which appear under the microscope, either as rectangular or pointed ovals

according to the side which is viewed.

32 C ....
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Isatyde.

C»«N''Hi20« = 2Ci«NH«0SH2.*

Erdmann. (1841.) J^.pr. Chem. 24, 15; Pharm. Centr. 1841, 710.

Laurent. N. Ann. Chim. Phys. 3, 382; J. pr. Chem. 25, 436; Pharm.
Centr. 1842, 248; Compt. chim. 1849, 203; Ann. Pharm. 72, 282.

Isathyde.

Pormation. By the action of deoxidising agents upon isatin, e. g. of

nascent hydrogen, and of sulphuretted hydrogen :

2C 6NH*0* + 2HS = C32N2H'20S + 2S.

Preparation. 1. Powdered isatin is heated in a flask with a piece of

zinc foil, a large quantity of water and a little sulphuric acid. As the

isatin dissolves, it takes up the nascent hydrogen, and is converted
into a pulverulent isatyde, which is washed with water and then

boiled with alcohol to remove any iindecomposed isatin that may
be present. (Laurent.)

— 2. a. Isatin dissolves completely in warm
sulphide of ammonium, and the solution on cooling deposits a white,

slightly yellow, or reddish powder, which is free from sulphur after it

has been washed, and turns pale-red on drying. (Erdraanu.)
— b. To a

solution of isatin in hot alcohol, a little bisulphide of ammonium is added
and the mixture is allowed to stand in a stoppered bottle

;
in a few

minutes small white scales begin to separate out and continue to do so

for several days. After eight days, the greyish white precipitate is

washed with alcohol on a filter, and the sulphur is extracted from the

dry residue with bisulphide of carbon. (Laurent.)

Properties. Isatyde prepared according to 2 h, forms white or slightly

grey crystalline laminse, which appear under the microscope as oblique

rectangular prisms (Laurent); prepared according to (1), it forms a pale-
red slightly crystalline powder. (Erdmann.) It is tasteless and
inodorous. (Laurent.)

32 C
2 N
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Decompositions. 1. Isatyde softens on heating and then turns violet-

brown (forming a mixture of indin and isatin ? Gerhardt) ;
if more strongly

heated till it is half melted, it decomposes and yields a substance
which is soluble in alcohol, and is deposited from the alcoholic solution

on evaporation in reddish brown crystals, which are soluble in potash,
and are reprecipitated unchanged by acids. (Laurent.) When isatyde is

heated in a test-tube, it decomposes and leaves a residue of difficultly
combustible charcoal; it burns in the air with a luminous flame.— 2. It

is decomposed by boiling nitric add, a violet powder being first formed

(in all probability nitrindin), which dissolves by continued boiling and
the solution then deposits yellow flakes on the addition of water. — 3. It

forms with alcoholic potash, isatic acid and indin, which, on continuing
the action, is converted into hydrindin, flavindin and other products of

decomposition :

2C32N2H»208 + 3(K0,H0) = 2Ci«NH«K09 + CeNSH^KO^ + 6HO.

(Compare Gerhardt, Traiti 3, 609.) On treating isatyde with alcoholic

potash, Laurent obtained a beautiful rose-coloured solution, from which
isatin and hydrindin were precipitated on the addition of hydrochloric
acid (p. 89); in a second experiment, the solution deposited black crystals
of indin-potassium; in a third experiment, on heating the solution and

adding water, a dirty rose-coloured oil separated out, and isatin was pre-

cipitated from the solution on the addition of hydrochloric acid. —
Erdmann, by treating isatyde with potash, obtained a dark red solution

which became colourless when heated, and yielded a crystalline salt on

cooling; it gave yellow flakes with hydrochloric acid.

Isatyde is scarcely soluble in water.

It dissolves very slightly in boiling alcohol and ether.

Bibromisatyde.

CS2N«Br*H«0« = C«N*Br*H«0«,2H.

Erdmann. (1841.) J. pr. Chem. 22, 260 and 262.

Prepared from bibromisatin in the eame manner as bichlorisatyde
from bichlorisatin (p. 102).

It is of a pale yellow colour, but becomes rose-coloured on drying at

100°, without losing weight.

At 100°. Erdmann.

32 C 192 .... 31-37 32-42

2 N 28 .... 4-57
4 Br 320 .... 5229
8 H 8 .... 1-31 1-91

8 O 64 .... 10-46

C32ispBr*H808 612 .... 100-00

Heated above 100", it gives off water and turns brown. It decom-

poses below 220° into bromisatin, bibromindin, and water.

II 2

ft
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Chlorisatyde.

C32N2CPH10O* = C32N«CPH«08,H2.

Erdmann. (1839.) Ann. Pharm. S3, 129; J. pr. Chem. 22, 260; 24, 6;

Pharm. Centr. 1840, 116; 1841, 210.

Laurent, N. Ann. Chim. Phys. 3, 382; J. pr. Chem. 25, 436.

Chlorisathydase,

Formation. By the action of sulphide of ammonium upon chlor-

isatin.

Preparation. Chlorisatin is dissolved in sulphide of ammonium, and
allowed to stand in a stoppered flask; after some time (more rapidly on

warming) the liquid becomes turbid, and deposits a reddish or yellowish
white precipitate, which must be rapidly wnshed with water from which
the air has been removed by boiling. (If the sulphide of ammonium is

not freshly prepared and contains free ammonia, the colour of the preci-

pitate approaches to violet.)

Properties. Chlorisatyde is a whitish powder which turns reddish at

120°, without changing its weight. From its boiling alcoholic solution it

is deposited in crystalline crusts on cooling.

Erdmann. Laurent.

32 C 192 .... 52-63 52-23 .... 52-05

2 N



SULPHOCHLORISATIN. 101

Chlorisatydic Acid.

Erdmann. /. pr. Chem. 22, 257; Pharm. Gentr. 1841, 212.

b Chlorisatic acid.

Chlorisatyde dissolves readily in warm potash, and forma a yellow
solution which deposits chlorisatate of potash on cooling; the mother-

liquor gives, with hydrochloric acid, a bright yellow precipitate, the

greater part of which dissolves in boiling water, leaving a residue of

chlorindin. The precipitate obtained by adding hydrochloric acid to the

aqueous solution is "of a still purer yellow, and is almost completely
soluble in boiling water. The aqueous solution, on cooling, deposits the

chlorisatydic acid as a lemon-coloured powder.
The salt obtained by dissolving chlorisatydic acid in potash can be

obtained only in ill-defined crystals by slow evaporation ;
if the solution

is more rapidly evaporated, the salt separates in semi-fluid flakes, or as a

thick oil. If the product is pressed, the adhering potash saturated witli

carbonic acid, and the salt dissolved out with alcohol, its aqueous solution

forms, with acetate of lead, sulphate of copper, and chloride of barium,

yellow precipitates, which are not acted upon in the cold, but redissolve

in the solution when heated, and are reprecipitated in the pulverulent
form on cooling.

Sulphochlorisatin.

Erdmann. (1841.) J. pr. Chem. 22, 260; 24, 6; Pharm. Centr. 184b
209.

Formation. By the action of sulphuretted hydrogen upon chlo-

risatin.

Preparation. When sulphuretted hydrogen is passed through an
alcoholic solution of chlorisatin, a white precipitate is formed which
increases on diluting the solution saturated with sulphuretted hydrogen.
It is freed from any sulphur it may contain by bisulphide of carbon.

I.

32 C 192 .... 41-67
2 N 28 .... 6-08

2 CI 70-8.... 15-36

10 H 10 .... 2-17

10 S IGO .... 34-72

CKNiCPH^oS'o 460-8 .... 100-00

= Chlorisatyde + 2H0.'.
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II, Erdmann.

32 C 192 .... 44-66 .... 41-70

2 N 28 .... 6-67

2 CI 70-8 .... 16-51

10 H. 10 .... 2-33 .... 2-37

8S 128 .... 29-83 .... 31-09

C32N2C12H"'S8 428-8 .... 100-00

Calculation i. is according to Erdmann; ii. is according to Gerhardt.— Compare

Laurent, N. Ann. Chim. Phys. 3, 382.

Bichlorisatyde.

C*»N«C1*HS08 = C''2N«C1*H«0^H^

Erdmann. (1839.) Ann. Pharm. 33, 129; J. pr. Chem. 22, 260; 24, 9;

Pharm. Centr. 1840, 116; 1841, 210.

Laurent. iV. Ann. Chim. Phys. 3, 481.

Chloriaathyd^e.

Formation. By the action of sulphide of ammonium upon bichlo-

risatin (p. 78).

Preparation. It is prepared from bichlorisatin like chlorisatyde from

chlorisatiu (p. 100).

Properties. Resembles chlorisatyde. Assumes a pale rose-colour

at 120°.

Erdmann.

32 C 192 .... 44-28 44*70
2N 28 .... 6-46

4 01 141-6 .... 32-66

8 H 8 .... 1-84 2-16

8 O 64 .... 14-76

CasN^Cl^HSQs 433-6 .... 100-00

Decompositions. 1. Bichlorisatyde decomposes below 220° into bichlo-

risatin, bichlorindin, and water. — 2. It dissolves in warm potash
Avithout evolving ammonia, even when air is excluded, and forms a

yellow solution, from which bichlorisatydate of potash crystallises on

cooling. Hydrochloric acid added to the mother-liquor precipitates a
mixture of biehlorisatydic acid and bichlorindin, and the filtrate from these

])roducts turns dark orange-red when heated, and deposits bichlorisatin

on cooling.
— 3. It is reddened in the cold by cold caustic ammonia ; on

heating, it partly dissolves, and forms a red liquid which deposits a red

powder on cooling.

Bichlorisatyde is insoluble in cold water, and very slightly soluble in

boiling water.

It does not dissolve in cold but only in boiling alcohol.
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Bichlorisatydic Acid.

Erdmann. J.pr. Chem. 22, 267; Phm-m. Centr. 1841, 213.

b Bichlorisatic acid.

Formation. By the action of potash upon blchlorisatyde.

Preparation. The yellow solution obtained by warming blchlori-

satyde with potash is mixed \rith acetic acid, the resulting precipitate
dissolved in potash, and the solution precipitated by hydrochloric acid.

(If the solution of bichlorisatyde in potash is precipitated with hydro-
chloric acid instead of acetic acid, the precipitate is contaminated with

bichlorisatin, and forms a dark orange-red solntion with potash.)

f*roperties. Light yellow powder, soluble in boiling water.

f^rdtuann.

32 c ....:

2 N
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Properties. Sulphisatyde forms a white, crystalline, inodorous and

tasteless powder ; it crystallises from hot alcohol in microscopic rectan-

gular scales.

At 100°. Laurent.

32 C 192 .... 61-54 6170
2 N 28 .... 8-97 9-24

12 H 12 .... 3-85 3-90

2 S 32 .... 10-25 11-04

6 48 :... 15-39 14-12

C32N2H12S206 .... 312 .... 100-00 100-00

Decompositions. 1. Sulphisatyde, when heated, melts, turns red,

swells up, and decomposes, while sulphuretted hydrogen is evolved, and
a rose-coloured oil distils over, together with the vapours of a substance

which crystallises in needles; finally, there remains a bulky residue

of charcoal.— 2. It is converted by nitric acid into a violet powder,

which, in all probability, is nitrindin; the solution contains sulphuric
acid.— 3. It is decomposed by cold potash, with formation of various

products, among which is indin; the solution evolves sulphuretted hydro-

gen on the addition of hydrochloric acid, and gives a precipitate con-

sisting of sulphur and a little reddish matter. On treating sulphisatyde
with warm potash, hydrindin is formed.

Sulphisatyde is insoluble in water. Boiling alcohol dissolves only

traces, which separate in small crystalline scales on cooling. It is not

more soluble in ether than in alcohol.

Bisulphisatyde.

C32iq-2H"S*0* = C'^NZH^OS^OSH^ or C32N3H^oS«0*,2HS.

Erdmann. (1841.) J. x>r. Chem. 24, 16; Phai^. Cenir. 1841, 711.
Laorent. N. Ann. Gliim. Phys. 3, 463; J. pr. Chem. 25, 438; Pharm.

Centr. 1842, 249; Gompt. rend. 14, 492; Bev. scient. 10, 298; J. pr.
Chem. 28, 346.

Sulphisatin. Sulphesathyde.

Formation. By the action of sulphuretted hydrogen upon isatin.

Preparation. When sulphuretted hydrogen is passed through a

boiling concentrated alcoholic solution of isatin, the liquid becomes pale

yellow, and forms a crystalline deposit, which increases on cooling, and
consists of microscopic sulphur-crystals and scales (probably of isatyde).
The solution is allowed to stand for a week, that the greater part of

the sulphur may crystallise out; it is then poured ofl' and mixed with a
little water, and the resulting precipitate is removed, as it contains sulphur;
it is then shaken up with more M'ater, which precipitates the bisulphisatyde
as a brownish grey resinous substance. (Laurent.) Erdmann precipitated
the solution which had been separated from the precipitate produced by sulphuretted
1>ydrogen, immediately with water ; the precipitated yellowish white flakes united into

lumps on heating.



SULPHISATANOUS ACID. 105

Properties. Bisulphisatyde, when dried, is a yellowish grey, inodo-
rous, and tasteless powder. It does not crystallise from its alcoholic or
ethereal solution, cither on cooling or by spontaneous evaporation.
(Laurent.) Dried at 110^ it always becomes bluish or brick-red; if
the solution is exposed to the air for some time before the addition of
water, the precipitate is brownish red. (Erdmann.)

Erdmann. Laurent.
32 C 192 .... 58-54 53-51 .... 57-64
2 N 28 .... 8-53

12 H 12 .... 3-66 3-40 .... 3-81
4 S 64 .... 19-51 24-49 .... 20-10
4 O 32 .... 976

C32N2Hi2S<04 328 .... 100-00

Erdmann attributes but little value to his analysis. Laurent obtained too small
a quantity of carbon, because his substance contained a little free sulphur.

Decompodtions 1. Swells up strongly when heated in a glass tube
and melts with evolution of sulphuretted hydrogen ; at the same time a
brown oil and a needle-shaped sublimate are formed, and there remains a
bulky residue of charcoal.— 2. Boiled with strong nitric acid, it puffs up,
evolves hyponi trie acid, and dissolves; water precipitates yellow flakes
from the solution. In boiling nitric acid diluted with its own bulk of
water, it puffs up and gives off nitrous fumes. If the reddish-brown
swollen mass is treated after a few minutes with alcohol, the latter takes
up a reddish suhstance, which is insoluble in water but soluble in potash,from which it is precipitated by acids. The portion insoluble in alcohol
dissolves lu potash, and on neutralising the solution with an acid, a white
precipitate is formed, insoluble in water, and consisting of microscopic
needles. The liquid obtained by the action of nitric acid contains sulphuric
acid, but no oxalic acid. —3. Bromine acts violently upon bisulphisatyde,with evolution of bromide of sulphur and hydrobromic acid, and forms a
yellow mass containing bromindin, an orange-yellow crystalline mass, and
a little resin.— 4. Bisulphisatyde dissolves in strong sulphuric acid with
the aid of a gentle heat; the red solution is not precipitated by water;
potash colours it green, but does not precipitate it.— 5 On treating
bisulphisatyde with potash, sulphisatyde and various other products
(amongst others, indm) are formed, which, however, cannot be producedat will. (According to Erdmann, the solution deposits a crystalline salt )Ammonia behaves in a similar manner.— With bisulphite of ammonia
various products are formed, amongst others, isatan and sulphisatanite of
ammonia.

^ Bisulphisatyde is insoluble in boiling water, and very readily soluble
in warm alcohol and ether.

Sulphisatanous Acid.

C'«NH^S20» = C'«XH^0S2S0* ?

Laurent. (1843.) Rev. scienl. 10, 298; J. pr. Chem. 28, 346.

Formation. By treating bisulphisatyde with bisulphite of ammonia.
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Preparation. A solution of bisulphisatyde in a little alcohol is boiled

with bisulphite of ammonia, whereupon the solution, which was at first

clear, deposits an abundant greyish precipitate, which is filtered off. The
filtrate is evaporated to dryness, the residue dissolved in water, and the

solution is filtered and carefully evaporated; it then yields white crystals
of sulphisatanite of ammonia. The crystals are dissolved in alcohol, the

solution mixed with alcoholic bichloride of platinum; the chloroplatinate
of ammonium filtered off; and the excess of platinum precipitated from
the solution by sulphuretted hydrogen; the filtrate yields crystals of the

acid on evaporation.

Properties. Small leafy needles.

16 C
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Preparation. When common alcohol is saturated with isatin, a little

more isatin added, and the whole mixed with aqueous ammonia, a beauti-

ful red solution is formed, which appears to contain isatate of ammonia;
if it is immediately heated to boiling, a brown, soft, resinous precipitate
is formed; but if left to itself for several days, it yields a grey crystalline

precij)itate or round brown grains. To purify the precipitate, it is boiled

with potash and water, and chloride of ammonium is added; a yellowish
precipitate is then immediately formed, which shrinks somewhat together;
the liquid is then decanted, the precipitate dissolved in hot alcohol, and
the solution allowed to cool. If the precipitate is heated to the boiling point
together with the solution from which it was deposited, it becomes granular and in-

soluble in alcohol. (Formerly, Laurent dissolved the precipitate in as little warm
potash as possible, then diluted the solution with alcohol, and neutralised it, while still

warm, with hydrochloric add; on cooling, the imasatia separated in ill-defined crystal-
line grains.)

Properties. Short yellowish prisms,

Laurent.

32 C 192 .... 65-53 6499
3 N 42 .... 14-33 14-40

11 H 11 .... 3-75 3 93
6 48 .... 16-39 16-68

C32N3HU06 293 .... 100-00 10000

The substance analysed was purified by the older method.

Decompositions. 1. When heated, it melts, gives off amironia and

yields a sublimate of very oblique rhombs, which are after elongated in

the form of needles, and leaves a large residue of charcoal.— 2. It is dis-

solved and decomposed by boiling nitric acid; the solution diluted with

water deposits a large quantity of yellow flakes. — 3. It dissolves in

sulphuric acid, and the solution mixed with water gives a white gelatin-
ous precipitate; if however it is allowed to attract moisture gradually
from the air, it deposits apparently unchanged imasatin in radiating

gi-anules.
— 4. With bromine it gives off vapours of hydrobromic

acid, and forms a yellow substance which is rather easily soluble in

alcohol.— 5. It is not decomposed by boiling hydrochloric acid. — It

does not form isatin when acted upon by alkalis or acids.

Combinations. Imasatin is insoluble in water.— It forms with potash
a brownish solution from which it is precipitated by acids or by chloride

of ammonium ;
the freshly precipitated imasatin is soluble in ammonia,

but after it has been dried and crystallised, it no longer dissolves. The
ammoniacal solution forms with nitrate of silver, a precipitate containing
from 25-5 to 28 per cent, of silver; [the formula C'*N='H^''AgO«

requires 27 per cent. L.]; and when decomposed by hydrochloric acid

and mixed with alcohol and bichloride of platinum, it gives a precipitate

containing 12 per cent, of platinum. The potash solution of imasatin

forms with nitrate of silver a precipitate containing from 39 to 40 per
cent, of silver.

Imasatin is very slightly soluble in boiling alcohol, and insoluble in

ether.

»
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Bibromimasatin.

Lacrent. (1841.) iV^. Ann. Chim. Fhys. Z, 497.

Imabromisatin^se, Imabibromisatin.

Formation and Preparation. Bibromisatin is heated to boiling with

an excess of absolute alcohol, and a stream of ammoniacal gas is passed

through the solution, which then on cooling deposits, first bibromisatin as

a powder consisting of microscopic reddish yellow needles, afterwards a

redder powder: the first deposit must therefore be rapidly filtered off.

Laurent.

32 C 192 .... 31-52 31-3

3 N 42 .... 6-90 7-4

4 Br 320 .... 5255
7 H 7 .... 1-15 1-4

6 O 48 .... 7-88

C^^N^Br^HW 609 .... 100-00

It is decomposed by heat and yields a sublimate of needles. It dis-

solves in potash without evolution of ammonia; and a white gelatinous

body is precipitated from the solution by acids. The potash solution of

bibromimasatin, mixed with ammoniacal nitrate of silver, gives a preci-

pitate which contains 24 per cent, of silver, and is probably bibromi-

masatinargent-ammonium = C^''N'Br*H*(NAgH^)'^0^ the formula requir-

ing 25 per cent, of silver.

Chlorimasatin.

C«N«CPH»0« = C^^N^'AdCPH^OSO^ ?

Laurent. (1841.) N. Ann. Chim. Phys. 3, 495.

Formation and Preparation. Chlorisatin dissolves readily in a

boiling mixture of alcohol and ammonia. The solution after two days
deposits yellowish brown grains; and when the mother-liquor is poured
off from the deposit and mixed with water, a pale yellow precipitate is

formed, which must be filtered off and extracted with boiling alcohol;
chlorimasatin then remains in the form of a reddish powder. This latter

appears to be identical with the first granular precipitate. The filtrate from the pul-
verulent chlorimasatin forms with hydrochloric acid a reddish brown resinous precipitate
and the filtrate from the precipitate yields on evaporation a partly crystalline partly
resinous residue ; both are mixtures of chlorisatin, chlorimasatin and chlorisamic
acid.

Properties. Chlorimasatin is very similar to imasatin.
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Properties. Isatiilc acid forms beautiful, shining, rhombic laniinoB of

the colour of red iodide of mercury. On the spontaneous evaporation of

its solution, ruby-red six-sided tables are formed, with angles of

about 110^

Laurent.

32 C 192 .... 61-74 61-90

3 N 42 .... 13-50 13-45

13 H 13 .... 4-18 4-40

8 O 64 .... 20-58 20-25

C32js{3Hi308 311 .... 100-00 100-00

Decompositions. 1. Isamic acid dissolves at first without decomposition
in nitric acid, and imparts to it a violet colour, but the solution rapidly
turns yellow. If the solution is heated with a little nitric acid till the

violet colour has disappeared, a new body separates out on cooling
which crystallises in microscopic needles, and is insoluble in water, but

soluble in alcohol.— 2. The acid is decomposed by bromine, with forma-

tion of indelibrome, and of a yellow body which is soluble in alcohol and

crystallises from the solution in nodules;
—the latter body is insoluble in

ammonia, but forms with potash a violet solution from which an orange

yellow body is precipitated by acids.— 3. When boiled with dilute

acids, it is converted into ammonia and isatin.

Comhinations. Tsamic acid is slightly soluble in boiling water and

j^orms a yellow solution.

Strong sulphuric acid dissolves it, forming a beautiful violet-coloured

solution, which turns yellow on the addition of water, and presently

deposits isamic acid. The solution of the acid in small quantities of

dilute sulphuric acid deposits violet needles on evaporation.
With hydrochloric acid it forms a beautiful violet solution, which on

evaporation, yields violet needles turning red on the addition of water.

Isamate of Ammonia forms microscopic needles or very oblique
rhombs. When dried at a strong heat, it loses 2 atoms of water and is

converted into isamide.

Isamate of Potash is not decomposed by boiling with water.

Isamate of Baryta crystallises in yellow scales on evaporating a solu-

tion of the acid saturated with baryta. It contains 20-8 per cent, of

baryta, corresponding to the formula C^N'H^'^BaO* (by calculation 202 per
cent. BaO).

The ammonia-salt does not precipitate salts of lime and magnesia;
with alum and acetate of lead it forms orange-yellow precipitates, with

corrosive sublimate a red precipitate.

Isamate of Silver is obtained by precipitating the ammonia-salt with
nitrate of silver.
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Laurent.

32 C 192 .... 45-93 48-0
3 N 42 .... 10-04

12 H 12 .... 2-87 2-9

Ag 108 .... 25-84 24-5
8 O 64 .... 15-32

C32N3JJ12Ag08 418 .... 100-00

Isamic acid is soluble in hot alcohol.

Isamide.

Lacuent. (1841.) JV. Ann. Chim. Phys. 3, 488; J. pr. Chem. 25, 460;
Pharni. Centr. 1841, 261; liev. sclent. 18, 468; J. pr. Chem. 35, 117.

Amasatin, Tsamamide, laaminamide.

Foimation. By heating isamate of ammonia :

C32N3Hi2(NH*)08 = C32N4H"0« + 2H0.

Preparation. Isamate of ammonia, prepared according to 109, 2,

is heated till water is evolved : and the residue is then washed with
water. Laurent formerly obtained isamide in the following manner :

— he filtered the

mixture of imasatin and isamate of ammonia which is formed by treating isatin with

aqueous or alcoholic ammonia, and evaporated the filtrate in order to drive off the
ammonia and alcohol, whereupon ayellow precipitate was deposited ;

— he then diluted

with water, filtered, and decomposed the filtrate with the smallest possible quantity of

hydrochloric acid ; washed the resulting red precipitate (consisting of isamic acid and

isamide) on a filter with water; and treated it with a little very dilute ammonia, by which
the isamic acid was extracted.

Properties. I.samide forms a very beautiful yellow powder destitute

of taste and odour.

Laurent.

32 C 192 .... 61-95 61-74

4 N 56 .... 1805 17-90
14 H 14 .... 4-51 4-52

6 O 48 .... 15-49 15-84

C82N<H"0» 310 .... 100-00 100-00

Decompositions. 1 . Isamide melts when heated, giving off water and

ammonia, and leaves a residue which is completely soluble in potash;
at a stronger heat, vapours of a partly crystalline substance are evolved,
and there remains a large residue of charcoal.— 2. It dissolves readily
in cold nitric acid, and produces a vii)let solution, probably with forma-

tion of isamic acid. — 3. Dissolves very readily in sulphuric acid, with
formation of isamic acid.— 4. Turns violet on the addition of coucen-
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trated hydrocliloric acid; with dilute hydrochloric acid, it forms isamic acid

in the cold, and isatin when heated.— 5. Treated with potash in the cold,
it evolves ammonia and forms isamate of potash,

— 6. When boiled for

some time with water, it dissolves, a small quantity of ammonia being
evolved and isamate of ammonia formed, while a small portion is con-

verted into isatin and ammonia.
Isamide is insoluble in. cold water and in ether; it is very slightly

soluble in alcohol.

Indelibrome.

C»»N^Br*H«08 ?

Laurent. (1842.) Rev. scient. 18, 472; J. pr, Chem. 35, 121.

Formation and Preparation. Isamic acid treated with bromine
swells up violently and evolves hydrobromic acid; the excess of bromine
is removed by alcohol or ether from the residue, which is then boiled

with alcohol, thrown on a filter and washed.

Properties. Yellow powder, which melts when heated and crystal-
lises in needles on cooling.

Laurent.

32 G 192 .... 35-50 35-15

3 N 42 .... 7-90 8'40

4 Br 320 .... 43-30
8 H 8 .... 1-48 1-47

8 O 64 .... 11-82

CS^N'BrnisQS 626 .... 100-00

It sublimes when heated in a tube, but the greater part is

decomposed. Ammonia and potash, even when boiling, are without

action upon it. It is also not decomposed by concentrated hydrochloric
acid.

Chlorisamic Acid.

Laurent. (1842.) Rev. scient. 18, 464; J. pr. Chem. 25, 462.

Formation and Preparation. Sulphate of ammonia is added to the

alcoholic solution of chlorisatate of potash; the precipitate of sulphate
of potash is filtered ofi"; the filtrate is evaporated till it forms a doughy
mass, which is treated with dilute potash ; the solution is decomposed
by hydrochloric acid, not in excess; and the precipitated red flakes are

recrystallised from alcohol.

Properties. Very similar to isamic acid; forms brilliant red, micro-

Bcopic rhombic or six-sided prisms, with angles of about 110".
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Laurent.

32 C 192 .... 50-55 50-00
3N 42 .... 11-05
2 CI 70-8 .... 18-65

11 H 11 .... 2-90 2-96
8 O 64 .... 16-85

C32N'C12H»08 379-8 .... lOO'OO

Decomposed by distillation.— Forms violet-coloured solutions with
concentrated acids. By boiling with acids it is converted into ammonia
and chlorisatin. The ammonia-salt evaporated to dryness yields chlorisa-

mide.

The ammonia-salt forms a yellow precipitate with salts of silver.

Chlorisamic acid is more readily soluble in alcohol and in ether than
Isamic acid, and forms yellow solutions.

Chlorisamide.

CS2N*CPH^206 _ C^N^Ad^CPH^O',©*.

Laurent. J. pr. Chem. 25, 462.

Chloriaamamide.

Obtained as a yellow powder by evaporating aqueous chlorisamate of

ammonia.

Laurent.

32 C 192 .... 50-70
4N 56 .... 14-80
2 CI 70-8 .... 18-70 18-08

12 H 12 .... 3-15

6 O 48 .... 12-65

C32N<C12Hi20« 878-8 .... 100-00

Concentrated acids dissolve it with violet colour ;
cold dilute acids

convert it into chlorisamic acid, and at the boiling heat into chlorisatin.

It is insoluble in boiling waier.

Bichlorisamic Acid.

C«N«C1«H»0» = C«N»AdCl*H^OSO«.

Laurent. J. pr. CItem. 25, 462.

On boiling bichlorisamide with alcohol, a solution of bichlorisamate

of ammonia is obtained, which forms yellow flakes with nitrate of silver;

the precipitate turns violet on the addition of hydrochloric acid and

yields 26 per cent, of chloride of silver. (The calculated quantity is 26-6 per
cent. AgCl.)

VOL. XIII. I
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Bichlorisamide.

Laurent. J. pr. Chem. 25, 462.

Bichlorisamamide.

When an alcoholic solution of bichlorisatate of potash is mixed with

sulphate of ammonia and the filtrate is evaporated, bichlorisamide sepa-
rates as a yellow powder, which is converted into bichlorisamate of

ammonia by boiling with alcohol.

Isatilim.

Laueent. (1842.) Rev. sclent. 18, 472; J. pr. Chem. 35, 121.

Foi^mation and Preparation. When the mother-liquor obtained in

the preparation of isatimide is decanted from the last deposits of isati-

mide and imasatin, and gently evaporated on a sand-bath, it suddenly
becomes filled with light yellow flakes; and if these are immediately
filtered ofi", washed with a little alcohol and dissolved in boiling alcohol;
isatilim separates out on cooling in yellow amorphous flakes.

Laurent.

48 C 288 .... 65-55 65-33
4 N 56 .... 12-71 1300
16 H 16 .... 3-64 3-76
10 O 80 .... 18-10 17-91

C43N4H16O10 440 .... 100-00 10000

Isatilim does not turn violet when treated with concentrated hydro-
chloric acid, but dissolves in the acid with yellow colour on the addi-

tion of alcohol; the solution does not deposit isatin on cooling.
— It is

readily soluble in potash, from which it is precipitated in yellow flakes

by acids.

The alcoholic solution produces a reddish yellow precipitate with

nitrate of silver.

Isatimide.

C*8N''H"08 = C*«N='Ad^H"0«,0^

Laurent. J. pr, Chem. 35, 121.

Formatixm and Preparation. Isatin is gently warmed with a quan-

tity of alcohol not sufficient to dissolve the whole of it, at the boiling heat;

dry gaseous ammonia is then passed through till all the isatin is dissolved.
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If absolute alcohol is used, imasatin first crystallises from the solu-
tion m rectangular prisms, and the solution decanted therefrom deposits
isatimide as a yellow crystalline powder. The liquid decanted from the last
product and evaporated, yields a little more isatimide mixed with brown grains and
imasatin. In order to purify the isatimide from any imasatin it may
contain, it is boiled with alcohol containing a little ammonia, in which the
isatimide dissolves; it is then deposited from the filtrate in crystals on
cooling.

•'

Properties. Yellow rhombic tables insoluble in water.

Laurent.
48 C 288 .... 65-61 65-5
5 N Jro .... 16-06 16-1
I'H 17 .... 3-87 4-0
8 O 64 .... 14-46 14-4

C^'NW70« 439 .... 100-00 100-0

^ Decompositions. 1 . Melts and turns brown when heated. Dissolvesm potash with evolution of ammonia, and forms a yellow solution, from
which hydrochloric acid precipitates yellow flakes soluble in alcohol:
the alcoholic solution yields on evaporation a mixture of isatin and
rounded crystalline grains.

— 2. It dissolves in a boiling mixture of
hydrochloric acid and alcohol; bichloride of platinum precipitates chloro-

fmoZl ^f^orimm
from the solution. - (The nitrogen contained in itamounts to one-fourth only of the nitrogen which has been added to the isatin by theaction of

ammonia.)-. The supernatant liquid contains isatin together witha blue and a resinous substance.

Amisatin.

Laurent. J.pr. Chem. 35, 121.

When the mother-liquor from the preparation of isatilim is mixed
with hot water, a white resinous precipitate is formed; and the filtrate
yields a purple-red crystalline precipitate, which is boiled with alcohol
containing a little potash. The hot solution is neutralised with hydro-
chloric acid, and the amisatin which separates out cooling, is washed with

Short, slender, microscopic needles.

Laurent.
96 C 576 .... 6312 62-60
11 N 154 .... 16-80 16-80
39 H 39 .... 4-26 405
18 O 144 .... 15-82 16-55

C%N'^-H390'8 913 ....100-00 100-00

Amisatin is insoluble in alcohol.

I 2
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Bibromocarmindin.

C«*N'Br8H«0^°.

Laurknt. (1842.) JRev. sclent. 18, 478; J. 2)r. C/iem. 35, 127.

Formation and Preparation. 1. When bromisatin is gently heated

with alcohol and a small quantity of ammonia in a flask placed on a

sand-bath, tlie bromisatin dissolves, and after 10 or 15 minutes, the

yellow solution gradually assumes a rose-red colour, while bibroniisatin

separates out. As soon as the rose-colour has become intense, the liquid
is decanted or filtered, water is then added, and the carmine-coloured

precipitate thereby produced is separated by filtration. The liquid runs

through very slowly ; the filtration may indeed be accelerated by neutralising with an

acid : but the bibromocarmindin then becomes contaminated with a yellow body.
The substance on the filter is dissolved in ether and the filtered solution

is added by drops to a mixture of ether and alcohol; the bibromocar-

mindin then separates out as the ether evaporates.
— 2. Bibromisatate of

ammonia is dried at a strong heat, and the residue is exhausted with

ether.

Properties. Of a deep rose-red colour like the finest carmine.

Laurent.

64 C .

7N .

8 Br.
15 H.
10 O .

384 ..
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A. H. Church. Phil. Mag. J. [4] 9, 256; also J. pr. Chem. 67, 43-

Gerh. Traite 4, 1031.

H. Kopp. Ann. Pharm. 96, 29.

Xylene, (Cahours, Volckel.)

Formation. 1. In the dry distillation of wood, passing into the crude

wood-spirit (Cahours, Church), and the light tar-oil. (Volckel.)
— 2. In

the dry distillation of coal : it is found in coal-tar-oil. (Church.)

Preparation. 1. The portion which passes over from 128° to 130°,
after the toluol, in the distillation of wood-spirit treated according to

vi. 175, is xylol. (Cahours, Church.)
— 2. That portion of the light oil

of tar from beechwood, passing over between 130° and 150°, is for the

most part soluble in oil of vitriol ; the undissolved part begins to boil

at 110°. From 130° to 150" xylol distils over. (Volckel.)
— 3. The

portion of coal-tar-oil which passes over near 128° is treated successively
with hydrate of potash, oil of vitriol, an aqueous solution of chromic acid,

caustic baryta, and sodium, whereby the boiling point is reduced to

126-2°. (Church.)

Properties. Colourless oil, having an odour similar to that of benzol,
and a burning taste (Volckel); much resembling toluol in its properties.

(Cahours.) Boils at 128°—130° (Cahours), at 126-2°, under a pressure
of 0-76 met. (Church.)

16 C
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Preparation. Xylol is mixed with 4 vol. of fuming sulphuric acid,

the mixture set aside for a week, and the separated crystals dried over

sulphuric acid. The reddish-yellow mother-liquor containing an excess

of sulphuric acid, when neutralised with carbonate of baryta and filtered

from the sulphate of baryta, yields, on evaporation, sulphoxylolate of

baryta.

Properties. Colourless shining tufts of crystals, which melt without

decomposition in vacuo or in xylol-vapour, and solidify on cooling in deli-

cate needles having an acid, and afterwards a bitter taste. Has a strong
acid reaction.

Decompositions. When heated above its melting point, it becomes

black.

Combinations. Crystallises well from xylol; dissolves readily in water
and in oil of vitriol.

Sulphoxylolate of Baryta crystallises in transparent scales similar to

sulphotolulate of baryta. The hot concentrated solution, mixed with

cold water, deposits the salt in beautiful iridescent scales. The solution

is not decomposed by boiling.

Church.

Ba 68-6 .... 27-05 26-97
C16H9S206 185 .... 72-95

CifiH^BaS^OS .... 253-6 .... 100-00

Terebentilic Acid.

Pebsonne. Compt. rend. 43, 553; Ann. Pharm. 100, 253.

Preparation. The vapours of terpin are passed over soda-lime

heated to 400°, and the product is treated with hydrochloric acid.

Marsh-gas and hydrogen are thereby disengaged :

C20H20O4 = Ci^HioO^ + 2C2H^ + 2H.

Properties. Solid, white. When obtained by cooling the hot saturated

solution, it forms a white powder composed of needles. When sublimed

it crystallises in small scales, which appear to be oblique prisms. Has a

faint but rank odour. Denser than water. Melts at 90°, boils at 250°.

The vapour is acrid and irritates the nose strongly.

Decompositions. The acid appears to decompose to a slight extent

during distillation.

Combinations. It is nearly insoluble in cold water, but dissolves more

readily in boiling water,
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Terebentilate of Lime, obtained by combining the acid with lime, forraj

small, while, silky needles, resembling sulphate of quinine.

Personne.

CaO 28 .... 17-83 17-68
C'0H9O3 129 .... 82-17

Ci«H9CaO* 157 .... 100-00

Terebentilate of Lead does not crystallise, and when dry resembles

gum-arabic.

Terebentilate of Silver. — Sparingly soluble in boiling water; crystal-
lises on cooling.

16 C
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Properties. Hard, white, shining needles, melting at about 23^, but
when moist at a lower temperature, even as low^ as 7°. Denser than

water. Boils at 248°— 250°. Has a faintly alcoholic and sweetish odour,
and burning taste, recalling that of oil of anise.

16 C
10 H
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is lieated with dilute nitric acid, oxalic acid and carbonic acid being
formed at the same time. (Cahoiirs.)

— 3. In. the distillation of anisato

of lime with formiate of lime, carbonate of lime remaining behind.

(Piria.)

CJ6H7Ca06 + C^HCaO* = Ci«H80< + 2(CaO,C02).

Preparation. Stearoptene of oil of anise is heated with dilute nitric

acid, and the indifferent reddish oil which is first formed, and resembles

a thick fatty oil when cold, is washed repeatedly with water and distilled

at the lowest possible temperature, a small quantity of charcoal then

remaining behind. The distillate is composed of crystallised anisic acid

and a heavy reddish oil consisting of anisylous acid. From this mixture
the anisic acid is extracted by dilute aqueous potash. The oil repeatedly
washed with water, and two or three times carefully rectified, yields pure

anisylous acid, which may be obtained colourless by repeated distillation

in a stream of carbonic acid gas. (Cahours.)
2. Oil of anise is boiled for an hour with 3 vol. of dilute nitric acid

of 14° Bm.; and the oily product is washed with water, then with a dilute

solution of potash, and distilled. The distillate, shaken with a warm
solution of bisulphite of soda of 30° Bm., yields, on cooling, crystals of

the compound of anisylous acid with bisulphite of soda, which are washed
with alcohol till the washings no longer render water turbid, then dis-

solved in a little hot water, and heated with aqueous carbonate of potash,

whereby anisylous acid is separated, which must be purified from adhering
salt by distillation. (Cannizaro & Bertaguini.)

Froperties. Colourless or slightly yellow oil. Boils between 253°
and 255°. Sp. gr. 1'09 at 20°. Has an aromatic odour like that of hay,
and a burning taste. (Cahours.)

Cahours.

16 C
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8. Anisylous acid does not dissolve in cold aqueous potash ; by access

of air, anisate of potash is formed
;
when boiled with potash, it is com-

pletely dissolved. When anisylous acid is dropped on fused hydrate of

potash, hydrogen is evolved and anisate of potash formed, every drop
forming a sort of vegetaition ; the whole is ultimately converted into a

doughy mass. (Cahours.)
— With alcoholic potash, anisylous acid is

resolved into anisalcohol and anisate of potash (p. 119). (Cannizaro &
Bertagnini.)

Combinations. Anisylous acid is but slightly soluble in water, to

which it imparts its odour. It dissolves in cold oil of vitriol with dark
red colour, and is reprecipitated by water. (Cahours.)

With Bisulphite of Ammonia. — Anisylous acid shaken up with

aqueous bisulj^hite of ammonia, becomes heated and immediately forms a

crystalline product, which is easily soluble in water and insoluble in

aqueous sulphites. (Bertagnini.)

With Bisulphite of Potash. —Anisylous acid shaken up with a solu-

tion of bisulphite of potash, forms a buttery, and afterwards crystalline
mass, which, when the mother-liquor has run off, may be recrystallised
from dilute alcohol.

It is easily resolved into anisylous acid and sulphite of potash. May
be exposed to the air for a long time without perceptible alteration. Dis-

solves readily in water, and is reprecipitated by cold saturated solutions of

sulphites. (Bertagnini.)

With Bisulphite of Soda.
— 1. Obtained like the potash-compound.

—
2. The heavy reddish oil formed by dilute nitric acid from oil of anise

(p. 121) is digested with a warm dilute solution of bisulphite of soda.

The solution becomes filled with granular crystals on cooling.
Colourless shining scales. Prepared according to 2, it forms crystal-

line nodules.

Bertagnini.

NaO 31 .... 12-91 12-94
16 C 96 .... 40-00 39-28

9H 9 .... 3-75 3-84

2 S 32 .... 13-33 13-76

9 72 .... 3001 30-18

CiBH^O^ ^ NaO,2S02 + Aq 240 .... lOO'OO lOO'OO

When heated it evolves sulphurous and anisylous acid. The aqueous
solution becomes turbid when slightly heated, and yields anisylous acid

on boiling. If the water contains sulphite of soda, the solution may be

heated without any separation of anisylous acid taking place.

The compound is decomposed by acids and alkalis into sulphurous
acid and anisylous acid; by nitric acid, into sulphuric acid and anisylous
acid. Iodine and bromine act like nitric acid; bromine in excess forms

soft white needles, which melt in boiling water and form a crystallisable

compound with bisulphite of soda, probably bromanisylous acid. Am-
monia dissolves the compound of anisylous acid with bisulphite of soda,

separating an oily substance which crystallises after a while and has the

properties of anishydramide.
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It dissolves in cold water, less in water containing a little sulphite

of soda. It is nearly insoluble in a cold saturated solution of sulphite of

soda. Soluble in alcohol. (Bertagnini.)

Anisyious acid mixes with alcohol and ether in all proportions.

(Cahours.)

Anisic Acid.

C^H^O" = C^«H«0^0^

Cahours. Rev. scient. No. 9, Sept. 1840, 342; J. pr. Chem. 22, 58;
N. Ann. Chim. Phys. 2, 287; J. pr. Chem. 24, 348; Ann. Pharm.

41, 66; Compt. rend. 15, 804; N. Ann. Chim. Phys. 10, 327; Compt.
rend. 19, 795; N. Ann. Chim. Phys. 14, 489; J.pr. Chem. 36, 421;
N. Ann. Chim. Phys. 23, 351; 25, 1; Ann. Pharm. 69, 236;
N. Ann. Chim. Phys. 27, 439; Ann. Pharm. 74, 298.

"Weltzien. J. pr. Chem. 22, 197.

Laurent. Rev. scient. 10, 5; J. pr. Chem. 27, 232; Bev. scient. 10, 362;

11, 258; 14, 5Q5; Compt. rend. 15, 744, 953.

Persoz. Compt. rend. 13, 433; J. pr. Chem. 25, 55; Ann. Pharm.

44, 311.

Gerhardt. Compt. rend. 15, 498; N. Ann. Chim, Phys. 7, 292.

Berzelius. Jahresber. 23, 420.

Hempel, Ann. Pharm. 59, 104.

Bertagnini. Ann. Pharm. 97, 252.

Cannizaro & Bertagnini. Ann. Pharm. 98, 189.

L. Zervas. Ann. Pharm. 103, 339; Phai-m. Cen^. 1858.

Anisinsdure, Anisylsaure, Acide anisique, draconique, dracique, ombelliquet

hadianique.

Cahours, in 1839, obtained anisic acid from oil of anise, and assigned
to it the formula C''H''0^ Laurent, in 1841, prepared from the oil of

Artemisia dracunculus, an acid which he called Acide draconique, and
whose formula he gave as C^^H'^O®. Gerhardt showed that the two were

identical, and contain C^^H^O^ Persoz, in 1841, obtained the same acid

from oil of star-anise and oil of fennel, and called it Acide omhellique and

hadianique, although Cahours had already shown that the solid part of

these oils has the same composition as that of oil of anise. Hempel
established the identy between Persoz's Acide hadianique and anisic acid.

Formation. 1. From anisalcohol by oxidation (p. 120). (Cannizaro
k Bertagnini.)

— 2. From anisyious acid by oxidation in the air or by
means of nitric acid, by fusing with hydrate of potash, or by boiling with
a solution of potash with access of air (p. 121). (Cahours.)

— 3. From
anise-camphor (stearoptene of oil of anise, the solid part of the volatile oils of

Pimpinella anisum, Anethum fceniculum and Illicium anisatum) by oxidation with
nitric acid (Cahours, Weltzien); or with aqueous chromic acid. (Persoz,
Hempel.) — 4. From the volatile oil of Artemisia dracunculus by
oxidation with nitric acid. (Laurent.)

— 5. From Carajuru or Chica

(a red colouring matter extracted from the leaves of the Bignonia chica,
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a South American plant), by oxidation with heated nitric acid, or with
dilute chromic acid. (Erdmann, J . pr. Ghem. 71, 198.)

Preparation. 1. Anise-camphor is treated with nitric acid of 23° or

24°; the liquid, after being freed from a yellow resin, is poured off from
the crystals, which are washed with cold water and dissolved in ammonia;
the ammonia-salt is purified by repeated crystallisation, and precipitated

by neutral acetate of lead ; the precipitate, which is but slightly soluble

in water, is washed with water and decomposed by hydrosulphuric acid
;

the free anisic acid is extracted by boiling water; and the crystals which
are obtained on cooling are purified by sublimation. (Cahours.)

—
2. Oil of tarragon is introduced into a capacious retort together with

water, heat is applied, and three times the quantity of common nitric acid

gradually added. The oil becomes steadily thicker, swells up very much,
and at last solidifies completely to a brown, somewhat crystalline, resin-

ous mass. This mass is freed from nitric acid by water, and boiled with

an excess of dilute ammonia, which almost entirely dissolves it, leaving

only a slight brown residue, which may again be treated with nitric acid.

The brownish-red ammoniacal solution holds anisic acid and nitranisic

acid in solution, together with a brown resin. To remove this, the

solution is evaporated to the consistence of syrup, whereby the ammonia
in which the brown resin is dissolved is expelled (if the evaporation is carried

too far, the acids also lose some of their ammonia and remain behind with the resin;

the residue must then be redissolved in ammonia and once more evaporated); the

syrup is dissolved in water ; the liquid is filtered, and again evaporated ;

and the residue is redissolved in water to get rid of the remains of the

brown resin, which is at last totally removed by means of animal char-

coal. On evaporating the solution, anisate of ammonia crystallises in

rhombic plates (if needles of anisic acid are obtained instead, a little ammonia must
be added), which are recrystallised from alcohol, dissolved in hot alcohol

and water, and while hot decomposed with nitric acid. On cooling,
anisic acid crystallises in needles, which are obtained of a brilliant white

by recrystallisation from alcohol, distillation, and recrystallisation of the

distillate. (Laurent.)
— 3. Fifty or sixty grammes of oil of anise, star-

anise, or fennel, distilled with a mixture of 500 gr. of bichromate of

potash, 1100 gr. oil of vitriol, and 4000 gr. water, yield acetic acid and
an insoluble product, which is a mixture of two acids : ombellic and
badianic acid. (Persoz.) With 30 gr. fennel-oil, an exceedingly violent

action of short duration takes place. The liquid, when cold, is filtered,

and the residue is washed and boiled in a retort with carbonate of potash;
unaltered oil then collects in the receiver, together with acetic acid

smelling of camphor. The filtered residue precipitated with nitric acid,

washed, dissolved in boiling alcohol, which leaves but little camphor on

the filter (real camphor seems to be understood. Gm.), decolorised with char-

coal and filtered while hot, yields, on cooling, colourless needles of anisic

acid, from which ether does not extract any badianic acid. (Hempel.)
6 pts. of bichromate of potash are dissolved in a capacious vessel in 9 pts.

water, 7 pts. sulphuric acid are added, and, whilst the liquid is stirred,

1 pt. of oil of anise. A violent action, attended with frothing, then com-

mences after a while. After half an hour, cold water is added to sepa-
rate the anisic acid, which is purified by recrystallisation from hot alcohol.

The product amounts to 50 p. c. (Zervas.)

Properties. Anisic acid crystallises from hot water in long, brilliant,
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colourless (rhombic, Persoz), needles.
^ (Cahours.) From alcohol it crys-

tallises in shining rhombic prisms one or two inches long, with angles of

1 14° and 66°. The sharp edges are mostly truncated; the base is replaced

by two principal faces and three smaller ones. (Laurent.) Melts at 175°

(Laurent), at 175°— 180° (Persoz); and on cooling congeals into a mass
of needles. (Laurent.) While the melted acid is solidifying, numerous
small bubbles are evolved from the still liquid part, which for the most

part burst on the surface. (Persoz.) The acid may be volatilised and
distilled at a higher temperature without decomposition. (Cahours,

Laurent.) Boils at 275°— 280°, but sublimes even at a lower tempera-
ture. (Persoz.) Inodorous; has a scarcely perceptible taste. The solu-

tions redden litmus. Permanent in the air. (Laurent.)

16 C
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— 7. Nitrosulphuric acid dissolves anisic acid readily at a gentle heat,

and when more strongly heated forms ternitranisol (xii, 265) with disen-

gagement of a gas containing carbonic acid. (Cahours.)
— 8. Distilled

with excess of haryta, it yields anisol. (Cahours, Laurent.)
— 9. Taken

internally, it passes unaltered into the urine. (Bertaguini.)

Combinations. Anisic acid is scarcely soluble in cold, but dissolves

somewhat freely in boiling water, from which it crystallises on cooling.

Salts of Anisic Add: Anisates.— Anisic acid yields, with the alkalies,

alkaline earths, and earths proper, soluble and crystallisable salts.

Anisate of Ammonia. — Plates derived from a right rhombic prism,
with, lateral edges of 84° and 96°; the edges of the base 'are truncated

by faces which are inclined to each other at 164° 30'. The acute

lateral edges are mostly truncated. In vacuo at 80° to 99°, the crystals
lose 10"8 p. c, and leave anisic acid. (Laurent.) Anisic acid dis-

solves readily in cold ammonia, the solution yielding by spontaneous

evaporation, fine large cubes resembling common salt. The crystals
become opaque by exposure to the air. (Cahours.)

Laurent.

C16H806 152 .... 89-95
NH3 17 .... 10-05 10-8

CiGH6NH''0« 169 .... 100-00

The salt is resolved by heat into ammonia and anisic acid, which

then shows a somewhat higher melting point. (Pisani, Compt. rend. 44,

838.)

Anisate of Potash crystallises in rhombic or in six-sided plates; the

soda-salt in needles. (Laurent.) Anisate of potash dissolves in anis-

alcohol. (Cannizaro & Bertagnini.)

Anisate of Baryta.
— Chloride of barium does not at first precipitate

anisate of ammonia, but after several minutes rhombic scales are formed.

When hydrate of baryta is boiled with the acid and with water, the hot

filtrate yields, on cooling, first needles and then rhombic scales. (Laurent.)

Laurent.

CisHi'O* 143 .... 62-55

BaO 76-6 .... 33-50 34-63
HO 9 .... 3-95

Ci«H7Ba06 + Aq .... 228-6 .... 100-00

Anisate of Strontia. —Chloride of strontium does not at first precipi-
tate anisate of ammonia, but after some time six-sided or rectangular

plates are formed. (Laurent.)

Anisate of Lime. — Anisate of ammonia immediately precipitates
chloride of calcium. When the mixture is sufficiently diluted, it first

yields fine needles and afterwards rectangular plates. (Laurent.)
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Animte ofAmmonia produces no precipitate with solution of sulphate
of magnesia; with dilute solution of alum, shining needles are slowly
formed.

With protosulphate of manganese, small crystals are gradually formed.

Sulphate of zinc is precipitated white. (Laurent.)

Anisate of Lead crystallises from the boiling aqueous solution on

cooling in pearly scales, which are but slightly soluble in cold water.

(Cahours.) Anisate of ammonia, mixed warm with acetate of lead, pro-
duces microscopic needles. (Laurent.)

Cahours.

in vacuo at 120°.

16 C 96 .... 37-68 36-43

7 H 7 .... 2-75 2-77
5 40 .... 15-69

PbO 111-8 .... 43-88

Ci6H7PbO» 254-8 .... 100-00

Cahours at first adopted the formula Ci^H^PbO^.

Anisic acid precipitates the sesqui-salts of iron, but not the proto-
salts. (Cahours.) Anisate of ammonia gives, with sesquichloride of iron,

a yellow precipitate, composed of microscopic needles. (Laurent.)
The ammonia-salt does not yield precipitates with the chlorides of

Cobalt and nickel; with acetate of copper, it forms a bluish-white pre-

cipitate; with mercurous nitrate, a white precipitate. Mixed warm
with a solution of mercuric chloride, it deposits microscopic needles,

(Laurent.)

Anisate of Silver. — Anisic acid forms, with oxide of silver, a colour-

less salt, but slightly soluble in cold water, crystallising from boiling
water in fine needles. (Cahours.)

— Anisate of ammonia gives, with a

boiling solution of silver, a white precipitate, crystallising in needles

(Laurent.)
— The precipitate is composed of shining scales, greasy to the

touch. (Hempel.)

Cahours. Laurent. Hempel.
Dried in vacuum at 120°.

16 C 96 .... 37-06 37-04 .... .... 36-74
7 H 7 .... 2-70 2-37 .... .... 2-81

AgO 116 .... 44-79 44-71 .... 44-71 .... 4467
5 O 40 .... 15-45 15-88 .... .... 15-78

Ci«H7AgO« 259 .... 100-00 100-00 .... .... 100-00

Anisic acid is readily soluble in alcohol and ether, especially with
the aid of beat (Cahours, Laurent); the saturated alcoholic solution soli-

difies on cooling. (Persoz.)

According to Persoz, ombellic acid is but slightlj soluble in cold ether ; badianic
acid easily ; Hempel found no difference between the dissolved and the undissolved

portion.
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Sulphanisic Acid.

Louis Zervas. Ann. Pharm. 103, 339.

LiMPRiCHT. Briejliche Mittheilung.

Sulfanisinsaure, Anisschwe/elsdure.

Preparation. Anisic acid is heated with oil of vitriol to 110°, or
mixed with so much fuming sulphuric acid that the mass remains syrupy,
and heated for two hours in the water-bath, or till the solution obtained
remains clear on being mixed with water; the liquid is then diluted with

water, and carbonate of lead is added in excess; the solution is filtered

while boiling, and the insoluble residue is repeatedly boiled with water, as

long as needles of anisate of lead continue to form on the cooling of the

filtrate. These, when decomposed by sulphuretted hydrogen, yield sul-

phanisic acid, (Zervas.)
—

Limpricht treats anisic acid with anhydrous
sulphuric acid, and obtains the pure acid by decomposing the lead-salt

with sulphuretted hydrogen.

Propei'ties. When obtained by slow evaporation of the aqueous
solution, it forms needles, permanent in air, which lose 69 p. c. water at

100° (2H0 = 7-2 p. c.) and are then not further altered at 170°.

(Zervas.)

Zervas.

2 S 32 .... 13-79 14-12

C16H8012 200 .... 86-21

C16H8S2012 232 .... 100-00

The aqueous solution of sulphanisic acid may be boiled without under-

going decomposition.
The sulphanisates of ammonia, potash, and soda crystallise readily,

the first in beautiful, long, slender needles.

Sulpham'sate of Baryta is obtained by saturating the acid with car-

bonate of baryta. It forms beautiful crystals, which give oflf 4-7 p. c.

water at 170°. (Zervas.) After drying over oil of vitriol, it gives off

16-9 p. c. (8 At.) water at 180°. (Limpricht.) Readily soluble in

water, less soluble after repeated recrystallisation. (Zervas.)

Easily soluble in water; precipitated in needles from the aqueous
solution, by alcohol. (Limpricht.)

Zervas.

at 100°.

16 C 96 .... 24-92

6 H 6 .... 1-56

2 Ba 137-2 .... 35-62 35'71

2 S 32 .... 8-31

12 O 96 .... 24-92

2 Aq 18 .... 4-67 4-7

Ci«ll«Ba-;S20'2,2Aq .... 385-2 .... lOO'OO
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Ai 180°. Limpricht.
Ci«H«S20»2 230 .... 62-64
2 Ba 137-2 .... 37-36 37-1

C'«H'''Ba=S20'-' 367-2 .... 100-00

Sulphanisaie of Magnesia. —• Needles, readily soluble.

Sulphanisate of Lead.— a. Acid.— Nodular crystals easily soluble

in cold and in hot water. After drying over oil of vitriol it loses 8-0 p. c.

water (2 At.) at 180". (Limpricht.)

At 180°. Limpricht.
Ci6H9S20'2 233 .... 69-96
Pb 104 .... 30-04 29-3

Ci6H8PbS20'2 337 .... 100-00

h. Neutral.— {Preparatiomp. \2%).— Beautiful needles, which after

drying at 100°, give off 3-81 p. c. water (calculation 3'95 p. c.) at 175°.

(Zervas.) After drying over oil of vitriol, it gives off 14*8 p. c. water

(8 At.) at 1 80°. (Limpricht.)

Scarcely soluble in cold water, readily in boiling water, but its solu-

bility is diminished by repeated crystallisation. (Zervas.)

16 C ..
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1 part of crystallised anisic acid and 1 part oil of vitriol, and the deep
carmine-red mixture is distilled. Wood-spirit passes over first, then

anisate of methyl, as a heavy, quickly congealing oil, which is washed

Avith a warm solution of soda, then with water, and crystallised two or

three times from alcohol or ether.

Properties. White, shining, broad scales. Melts between 46° and

47'^ and solidifies into a white crystalline mass on cooling. Boils at a very

high temperature and passes over undecomposed. Smells faintly of anise.

Tastes hot and burning.

18 C
10 H
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Properties. Colourless liquid, denser than water. Boils at 250° to

255°. Odour similar to that of anise-camphor; taste warm and spicy.

Cahours.

formerly. later.

20 C 120 .... 66*70 66-76 .... 66-56

12 H 12 .... 6-67 6-28 .... 6-76

6 48 .... 26-63 2696 .... 26-68

C20H12O6 180 .... 100-00 100-00 .... 100-00

Decompositions. 1. Anisic ether becomes slowly acid when exposed
to the air.— 2. It is strongly heated by dropping bromine into it,

evolving a large quantity of hydrobromic acid and solidifying in crystals
of bromauisic ether.— 3. In dry chlorine gas it is converted into needles of

chloroanisic ether.— 4. Anisic ether dissolves in fuming nitric acid with

evolution of heat, forming nitranisic ethei-, precipitable by water.—
5. Ammonia does not dissolve the ether, but after long continued action

forms crystalline anisamide. — 6. Boiled with a solution of potash, it is

readily decomposed into alcohol and anisate of potash.
Anisic ether is insoluble in water, readily soluble in alcohol and ether.

Hydrochlorate of Anisene C'«H«0SHC1 ?

Cannizaro u. Bertaonini.

The upper layer of liquid obtained by passing hydrochloric acid gas

through anisalcohol (p. 120), yields, when washed with dilute solu-

tion of carbonate of potash and afterwards with water, a colourless oil,

which has a fruity odour and burning taste, forms sal-ammoniac and
anisalcohol when treated with alcoholic ammonia, and appears to be

decomposed by aqueous solutions of the alkaline carbonates. It acts

violently on anisalcohol, forming hydrochloric acid, anisic acid and a
resin insoluble in alcohol and ether, soluble in chloroform.

Thianisiol.

Cahours. Compt. rend. 25, 458.

Hydrure de sulfanisyle. (Gerliardt, Traiie 3, 360.)

Formation. 1 . By the action of sulphide of ammonium on alcobolic

anisylous acid (p. 121).
— 2. By the action of hydrosulphuric acid on

anishydramide.
When hydrosulphuric acid is passed through alcoholic anishydramide

to saturation, the liquid becomes turbid and deposits pulverulent

thianisiol, which is obtained white by washing with alcohol.

K 2



132 OXYBROMINE-NUCLEUS C"H"Br03.

Oxyhvomlne-nucleus C^'^H'^BrO',

Bromide of Anisyl,

C»«H^BrO* = C'«H^BrO^O^

Caiiours. Cotnpt. rend. 19, 795; N. Ann. Chim. Phys. 14, 486; J. pr.

Chem. ZQ, 422; abstr. Ann. Pharm. 50, 307.

Bromure d'anisyle, Anisylbromur, Bromanisyl,

Formation and Preparation. Anhydrous bromine is added drop by
drop to anisylous acid (an excess of bromine must be avoi<led as it

would yield a product richer in bromine). The mixture becomes

strongly heated, gives off hydrobromic acid abundantly, and then solidifies.

The product is at once washed with ether, which takes up an oil, and

the residue is pressed between blotting paper and crystallised from ether.

White, silky needles.

Cahours.

IG C 96 .... 44-G5 44-47

7 H 7 .... 3-26 3-49

Br 80 .... 37-21 37-43
4 O 32 .... 14-88 14-61

C"H7BrO^ 215 .... 100-00 10000

It is perhaps bromanisylous acid. Gerhardt {Traiti 3, 372).

Bromide of anisyl distils almost without decomposition. A strong

boiling solution of potash converts it into bromide of potassium and anisate

of potash.

Bromanisic Acid.

C"H'BrO« = C^«H^BrO^O*.

Laurent. Eev. sclent. 10, 16; J. pr. Chem. 27, 243.

Cahours. JV. Ann. Chim. Phys. 14, 495; ./". pr. Chem. 36, 430; abstr.

Ann. Phat^i. .')6, 311.

Acide IromodraconSsique, bromodraconique, Irodracasique, iromadraeisique,

iromoanisatique, bromoanisique.

Formation and Preparation. When bromine is allowed to act on

anisic acid, acid fumes are evolved and the liquid becomes hot. The
residue is freed from excess of bromine by wasliing with a little cold

alcohol, and dissolved in boiling alcohol; nearly all the bromanisic acidj

then separates on cooling. (Laurent.) Cahours removes the excess
ofj

bromine by water, and to remove a yellowish substance, presses be-'

twecn filtering paper the bromoanisic acid which has been crystallised!
from alcohol, and obtains the acid perfectly white by recrystallisation. 1:
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Properties. White, shining needles, which melt at 204° — 205°,
volatilise without decomposition, and sublime in fine rectangular or

rhombic, somewhat iridescent plates. (Laurent.)

Laurent. Cahours.

16 C 96 .... 41-55 41-55 .... 41-71

7H 7 .... 304 2-96 ... 3-15
Br 80 .... 34-63 3446 .... 34-79

6 O 48 .... 20-78 21-03 .... 2035

C'«H"BrO« 231 .... 100-00 100-00 .... 100-00

Isomeric with methyl-bromosalicylic acid.

By distillation with excess of lime, or by dry distillation of the

potash-salt, the acid is resolved into carbonic acid and bromanisol.

(Cahours.)

Sparingly soluble in boiling water.

Bromanisic acid forms with ammonia and with the fixed alkalis,

readily soluble, crystallisable-salts. (Cahours.) The ammonia-salt pre-

cipitates baryta- strontia- and lime-salts white, or if the solutions are

somewhat dilute, yields needles; it does not precipitate magnesia-salts.
It precipitates the lead-salts white. (Laurent.)

Brortianisate of Silver. — Bromanisate of ammonia forms with salts of

silver a white precipitate, which, when dried at 100", contains 32-14 p. c.

of silver and is therefore C'''H''BrAgO'^ (calculation requires Sl'OT p. c,).

(Laurent.)
Bromanisic acid dissolves pretty readily in alcohol and ether,

especially with the aid of heat.

Bromanisate of Methyl.

C'^PBrO" = C'H'0,C^''H«BrO^

Cahours. N. Ann. Chim. Phys. 14, 503; J.pr. Chem. 36, 436.

Bromanisate de methylene, Bromanisformester.

Formation and Preparation.
— 1. When bromine is poured drop by

drop on anisate of methyl, the mass fuses from the heat produced, evolves

much hydrobromic acid and becomes reddish-yellow. It is freed from

bromine and hydrobromic acid by washing with water, and recrystallised

several times from alcohol.

2. A solution of bromanisic acid in anliydrous wood-spirit is heated

in the water-bath for a quarter of au hour with a little oil of vitriol, and
the mixture is diluted with 3 or 4 times its volume of water, which causes

an abundant precipitation of flakes. These are washed, first with

ammoniacal, then with pure water, recrystallised from boiling strong

alcohol, and pressed between paper.
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. Properties. Small, transparent prisms^ melting at a gentle heat.

18 C
9 H
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acid, and forming a niixture of clilorophosplioric acid and chloride of

anisyl, from which the chlorophosphoric acid n;ay be distilled off first,

and then, chloride of anisyl collected in a fresh receiver between 250"^ and

270^. This product is washed with cold water, then with dilute solution

of potash, and, after separation of the potash, rectified over chloride of

calcium.

Properties. Colourless liquid ofsp.gr. r26 at 15°. Has a pene-

trating odour. Boils at 262^

Cahours.

16 C 96 .... 56-33 56-05

7 H 7 .... 4-10 4-30

CI 35-4 .... 20-78 2098
4 O 32 .... 18-79 18-67

CiSH^ClO'' 170-4 .... 100-00 100-00

Decompositions. 1. In contact with moist air, it rapidly forni!:

hydrochloric and anisic acid. — 2. Becomes heated with strong wood-

spirit or alcohol, whereupon water separates from the mixture the ether

of anisic acid.— 3. With dry ammonia-gas it forms anisamide.—
4. With aniline it forms anisanilide.

Cahours had before obtained by the action of chlorine on anisylous acid, a crystal-

line product, to which he gave the formula C'^H'CIO'*, but which he did not examine

more closely. {Compt. rend. 19, 795.)

Chloranisic Acid.

c"H^cio« = c"ffClo^o*.

Laurent. (1842.) Bev. sclent. 10, 15; /. pr. Client. 27, 243.
Cahours. N. Ann. Chim. Fhys. 14, 497; J.2>r. Chem. 36, 432; Pharm,

Centr. 1845, 901.

Acide chlorodraeonisique, chlordracaaique, chloranisatique, chloroanisiquc, Chlor^
anissaure,

Formation. By the action of chlorine on anisic acid.

Preparation. 1. Chlorine is passed through melted anisic acid,

whereby hydrochloric acid is evolved, and the product is purified by
crystallisation from alcohol. (Laurent.)

— 2. When finely powdered
anisic acid is introduced into a bottle filled with dry chlorine gas,
the chlorine is rapidly .absorbed, being replaced by hydrochloric acid

gas. This is displaced by a current of dry air, and the solid product is

washed with water and repeatedly crystallised from alcohol of 40"".

(Uaume ? Gm.) (Cahours.)

Properties. Colourless, slender, highly lustrous needles. Inodorous.
Sublimes in rhombic needles with lateral edges of about 138^ and 42°.

(Laurent.) Melts at about 180° (Laurent); near 176°. (Cahours.) May
be distilled without decomposition.
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16 C



NITRANISIG ACID. 137

Nitro-nudeus C"XH''.

Nitroxylol.

C"NH»0* = C^^XH».

Caiiours. Compt. rend. 30, 319.

Church. I'hil. Mag. J. 4, Ser. 0, 453; J. pr. Chcm. 67, 44.

Formation and Preparation. Xylol forms, with fuininf^ nitric acid,
iiitro- aud binitro-xjlol. (Caiiours.)

— 2. Xylol, or the portion of light
coal-tar oil boiling between 124° and 130° (p. 117), is dissolved in cold

nitric acid of sp. gr. 1"5, and the product is precipitated by water,
and freed from nitric acid by washing with water. (Church.)

Properties. Yellow oil heavier than water. Has a less pleasant
odour than nitrobenzol. (Church.) It is transformed into xylidine by
reducing agents. (Cahours, Church.) With fuming sulphuric acid it

forms uitrosulphoxylolic acid. (Church.)

Nitrosulphoxylolic Acid,

C'^NH'S^O'" = C'«XH»,2S0\

CuuRCii. Phil. Mag. J, [4], 455; J. pr. Chew. 47, 45.

Nitroxylolschwcffi'dure,

Known only as a baryta-salt.
Formation and Preparation of the Baryta-salt.

—
Nitroxylol is dis-

solved in fuming oil of vitriol, and the solution, after being kept for an

hour at a temperature of 100°, is left to itself for three days, then distilled

with water, neutralised with carbonate of baryta, and filtered. The

filtrate evaporated nearly to dryness, leaves nitrosulphoxylolate of baryta
in the form of a crystalline lemon-yellow powder.

Church.

Ba 68-6 .... 22-97 22-5

CiRNHsS^O'** 230 .... 77-03

C'«NH^BaS20'» 298-6 .... 100-00
"

Oxynitro-micleus C"XH^O^.

Nitranisic Acid.

C'^NH^O^*' = Ci«XH'OSO*.

Caiiours. (J 845.) N. Ann. Chim. Phys. 2, 297.

Laurent. Rev. scient. 10, 13; J. pr. Chem, 27, 241; Phaiin. Cenir.

1846, 902.

Jcide nitroanisigtie, nitroilraconhiqne, nitranisatique, Anissalpeiersdure.

Formation. By the action of boiling nitric acid on anise-camphor

(Cahours) on oil of tarragon (Laurent), or on anisic acid.
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Preparation. 1, Anise-camphor is boiled with nitric acid of 36° Bm.
till the oil which first forms is perfectly dissolved in the boilinj^ liquid;
water is then added, which on cooling precipitates the uitranisic acid in

yellow flakes. The product is washed with water till the washings have

scarcely any acid taste, and then dissolved in ammonia; the ammonia-

salt, after being several times recrystallised till scarcely a trace of yellow
remains, is dissolved in water; and the nitranisic acid is precipitated by
the addition of an acid: it is obtained pure by washing with distilled

water. (Cahours.)
— 2. The mother-liquor of anisate of ammonia ob-

tained in the preparation of anisic acid, which, besides nitrodracona-

sate d'ammoniaque, contains already some nitranisate of ammonia, is

precipitated by nitric acid; and the precipitate is washed with water,

dried, and boiled with nitric acid for half an hour. On cooling, short

four-sided prisms are deposited, which when washed with water and

dissolved in boiling alcohol, are at once precipitated in fine needles on

cooling. (Laurent.)

Properties. Colourless or pale-yellowish needles. It is deposited in

small shining needles on the cooling of the boiling aqueous or weak
alcoholic solution.— Melts at 175— 180°, and sublimes at a higher tem-

perature without decomposition. The angles of the lateral edges of the

crystals obtained by sublimation, measure respectively about 114° and

66°; in those crystallised from nitric acid, to about 102°. (Laurent.)
When carefully heated, it sublimes partly undecomposed, as a yellow

powder, while another portion turns black and emits a suffocating odour.

(Cahours.) Inodorous; tasteless. (Laurent.)

16 C
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obtained from nitranisate of baryta and sulphate of magnesia, forms

radiated needles. From sulphate of manganese, nitranisate of ammonia

precipitates microscopic bundles of needles ; from zinc-salts, a white

precipitate composed of needles. It precipitates alumina-salts white;

sesquichloride of iron yellow; cupric salts bluish-white; lead-ealts white.

The chlorides of cobalt and nickel and mercuric salts form but slight

precipitates with nitranisate of ammonia. (Laurent.)

Nitranisate of Silver.— Nitranisate of ammonia precipitates silver-

salts white. (Laurent.)

At 120° in vac. Cahours. Laurent.

16 C 96 .... 31-56 31-89
N 14 .... 4-61

6 H 6 .... 1-97 1-78

Ag 108-1 .... 35-55 35-52 .... 35-67

lO.O 80 .... 26-31

C'^NHfiAgQi" 304-1 .... 100-00

Nitranisic acid is insoluble in water. (Cahours.)
It is moderately soluble in hot alcohol; the solution solidifies on

cooling. It dissolves in ether, especially on application of heat.

Nitranisate of Methyl,

Cahotjrs. JV. Ann. Chim. Vhys. 14, 504; J.pr. Chem,"86, 435; Fharrti,

Centr. 1845, 903.

Nitranisate de methylene, Niiranisfurmester.

Formation and Preparation. 1. Nitranisic acid is boiled with wood-

spirit and oil of vitriol.— 2. Anisate of methyl is dissolved in fuming
nitric acid, and the product is precipitated by water, and crystallised
several times from alcohol.

Fropeiiies. Broad, yellowish plates, very much resembling nitrani-

sate of ethyl. Melts near 100°, and volatilizes at a higher temperature.

18 C
N
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Nitranisate of Ethyl.

Caiiouus. iV. Ann. Chim. Phys, 14, 501.

MiTSCHERLicii. /, pr. Cheni. 22, 195; Fhai'm. Cenlr. 1845, 902.

Nitranisic ether, Nitranisvinester.

Formation and Preparation. 1. A solution of nitranisic acid in

absolute alcohol is saturated at 60' to 70°, with hydrochloric acid gas.
The liquid then becomes heated, turns yellow, evolves hydrochloric acid

and chloride of ethyl, and when mixed with water, deposits thick

yellowish flakes, which may be freed from uncombined nitranisic acid

by washing with ammoniacal water; they are obtained pure, by washing
with distilled water, drying, and repeated crystallisation from alcohol. —
2. When equal parts of anisic ether and fuming nitric acid are mixed,
the ether dissolves in the acid with evolution of heat. The product is

precipitated by water, well washed, and crystallised from alcohol.

(Cahours.)

Properties. Beautiful, highly lustrous, broad plates. Crystallises
well. (Mitscherlich.) Melts between 98^ and 100°.

Cahours.

20 C 120 .... 53-33 53-12
N 14 .... 6-22 6-14

11 H 11 .... 4-88 515
10 O 80 .... 35-57 35-59

C2oNH"0'o 225 .... 100-00 10000

Decompositions. It is rapidly decomposed by alcoholic potash, into

alcohol and nitranisic acid. Not altered by bromine.
Nitranisate of ethyl is insoluble in water. It dissolves in oil of

vitriol, especially on application of heat; on cooling, part of the ether

crystallises out, and the whole is precipitated by water.
Dissolves abundantly in hot alcohol and crystallises from it almost

completely. (Cahours.)

Aniso-nitranisic Acid.

Laurent. Rev. sclent. 16, 11; J. pr. Chem. 27, 239. Also Compt. rend.

20, 366.

Bebzelius. Jahresh. 23, 420.

A cide nitrodraconasique.

Fwmatlon and Preparation. The mother-liquor, from which anisatc

of ammonia has separated (p. 224), contains (besides anisic acid)
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amraonia-salts of aniso-nitranisic acid and nitranisic acid. It is evapo-
rated nearly to a syrup, and boiled in a flask with alcohol, which dissolves

it entirely and deposits crystals on cooling. The mother-liquor yields
more crystals by repeated evaporation. All these crystalline deposits
are dissolved in boiling alcohol, and the solution is slowly cooled,

whereby crystals of aniso-nitranisate of ammonia are obtained. The

crystals should deposit in radiated hemispheres, which form first on the

surface of the fluid, gradually increase, and then fall to the bottom ;

should single needles form, the liquid must bo poured ofl* at once.

The amraonia-salt is purified by two or three crystallisations from

alcohol, dissolved in boiling water with addition of ammonia, and nitric

acid added. A white precipitate immediately forms, which must be
collected on a filter^ washed and dried.

Properties. May be obtained crystallised in flat needles by the

cooling of a boiling alcoholic solution. Yellowish-white. Has a

scarcely perceptible taste. Melts at 185°, and solidifies to a radiated

mass on cooling. May be sublimed without decomposition in rhombic

needles, the angles of whose obtuse lateral edges are about 101°.

32 C
N
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washed witli cold alcohol, and then dissolved in hot alcohol, from which
the acid crystallises in laminar needles on cooling.

Melts at ITS'" — ISO"", and then sublimes in rhombic or six-sided

plates.

32 C ...

Br ...
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over first, then, at a Ingli temperature, a dark-yellow liquid, which in

contact with moist air is decomposed into hydrochloric acid and nitranisic

acid, and yields with alcohol nitranisic ether.

'
Oxyniti-o-nucleiLs C^X^H'O^

Ternitranisic Acid.

Cauours. Conipt. rend. 24, 557.

Anisic acid is treated in the cold with a mixture of fuming nitric

acid and fuming oil of vitriol, and the whole diluted with 8 or 10 times

its volume of water.

Forms very beautiful salts with the alkalis, especially with ammonia
and potash.

Oxyamidogen-nuclem C"AdH'''0''.

Anisamide,

Ci«NH»0* = C^«AdH^O^O^

Cahodrs. (1848.) N. Ann. Chim. Phys. 23, 353 j J. pr. Chem. 45,

149; Pharm. Centr. 1848, 599.

Preparation. 1. Chloride of anisyl (p. 134) is treated with dry

ammonia-gas, and the resulting mass is dissolved in alcohol and set

aside for spontaneous evaporation.
— 2. Ammonia is made to act on

anisic ether.

Beautiful prisms.

16 C
N
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liyilroswlpliurlc acid passed through the liquid. After 12 hours, the whole
is dissolved to a yellow fluid, which, when heated to boiling, gives ofl"

sulphide of ammonium and deposits sulphur. The liquid is filtered, mixed
with water and evaporated, to expel the alcohol and the liydrosulphuric
acid. The solution of amidanisate of ammonia thus obtained yields on

addition of acetic acid needles of amidanisic acid, which are obtained

colourless by treating the aqueous solution with animal charcoal. (Zinin.)

Properties. Crystallises from the aqueous solution in thin, four-

sided, brilliantly shining prisms several inches long ;
from alcohol in

thicker acicular prisms. Does not change at 140°; melts at 180" to a

yellow liquid, which on cooling solidifies in a crystalline mass. The

aqueous solution has an acid reaction and a disagreeable sweetish-acid

taste. (Zinin.)

At 120°. Zinin.

57-48 57-62
8-38 8-71

5-39 5-53

28-75 28-14

16 C ,
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acids, insoluble in water; dried at 120° it contains 8925 p. c. of silver

(the formula C"NH'AgO' requires 39'43 p. c). It does not change in

the dark at 120°, but turns black when boiled with the liquid. Aqueous
atuidanisic acid does not precipitate silver-salts. (Zinin.)

Chloroplatinate of Amidanisic ilctc?— C"NH»0«,HCl,PtCP— When
amidanisio acid is treated with a slight excess of hydrochloric acid,

the residue dissolved in boiling alcohol and an excess of bichloride of

platinum added, the compound crystallises on evaporation in brown-red

prisms. (Cahours.)

Amidanisic acid dissolves readily in alcohol, less readily in ether. It

crystallises unchanged from boiling acetic acid.

ConjxigaUd compounds, containing a nuclem derivedfrom C^'AdH^O''.

Anisanilide.

C»NH»»0* = C"(NH.C"H'')H^OSO'.

CAHorRS. (1848.) N. Ann. Chim. Phys. 23, 353; /. pr.Chem. 45, 149;
Pharm. CerUr. 1848, 600.

ThianylanUamide, Nitride of anisyl, phenyl and hydrogen.

Chloride of anisyl is treated with aniline, and the mass, whose forma-
tion is attended with evolution of heat, is purified by repeated crystallisa-
tion from alcohol. Delicate needles which sublime at a low temperature.

28 C
N

13 H
40
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deposits beneatli tlie oily liquid, shining crystals, which increase, till in

course of a month, the whole is transformed into a crystalline mass,
which is freed from some admixed oil by pressing between blotting paper.

Properties. Colourless, hard prisms. May be pulverised. Has a

faint odour, whifch is difficult to remove. (Cahours.) Melts at about
120° to di yellowish-brown liquid. (Bertagnini.)

48 C
2 N
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Aio-nucteu8 C^i^li'.

Xylidine.

C"NH" = C"JS[H«,H».

Church, Phil. Mag, J. [4] 9, 453.

Formation and Preparation. Nitroxylol is transformed into xylidine

by reducing agents. (Cahonrs.) For its purification, the oxalate of

xylidine is repeatedly crystallised, and then decomposed by distillation

with lime. When the nitroxylol has been prepared from crude xylol,
the xylidine is contaminated with cumidine and toluidine. In this case,

the distillate is dissolved in hydrochloric acid j a sufficient quantity of

bichloride of platinum is added; the precipitate which may form is dis-

solved in a little water; and the whole is left to evaporate over sulphuric
acid. The crystals which form first are chloroplatinate of cumidine, and
afterwards the double salt of xylidine forms in shol-t yellow needles

which, when distilled with soda, yield the xylidine nearly colourless.

(Church.)

Properties. Nearly colourless oil, boiling ai 21 S° -^ 1^14", and having
a faint alkaline reaction.

Isomeric with ethylaniline, bimethylaniline, ethylopicolinie dnd c6l-

lidine.

Decompositions. Xylidine rapidly absortjs oxygefa from the air,

acquiring a red colour, and is gradually transformed into resin.

Sxdphate of Xylidine. — Crystallises from water in long, colourless

needles.

Church.

C>«NH«0 130 .... 76-48
SO* 40 .... 23-52 23-41

Ci'NHW.HO.SO* 170 .... 100-00

Sparingly soluble in cold water; the solution lias an acid reaction.

Chloroplalinaie of Xylidine.
—

{Preparation, see above.)
— Short, yellow

needles, grouped in stars, or truncated orange prisms.

Church.

tl 98-7 .... 30-19 30-27
C>6NH'*C1» 228-2 .... 69-81

C>«NH»,HCl,PtCl« .... 326-9 .... 100-00

L 2
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CoUidine.

C«NH" = C^oNH^H^

Th. Anderson. (1855.) If. Phil. Mag. J. 9, 145, 214; Pharm. Centr.

1855, 259; Ckem. soc. 7, 97 ; Ann. Pharm. 94, 860; N". Ann. Chim.

Phys. 44, 501.

Greville Williams. Ifew. Udin. Phil. J. 2, S2i ; Chem. Gaz. 1855,

308; J. pr. Chem. &Q, 338; N. Ann. Chim. Phys. 45, 490.

Formation. In the dry distillation of animal substances and of coal.

Preparation. 1. The portion boiling above 170° of tbe mixture of

volatile bases obtained from bone-oil (x, 150; xii, 337), is mixed with a

considerable quantity of strong nitric acid, which acts very violently

upon it, thereby acquiring a deep red colour, and on boiling evolves

nitrous acid fumes, and an odour of bitter almonds. The part boiling at

182" must be well cooled while being mixed with the nitric acid, to pre-
vent explosion. The acid solution mixed with water, becomes turbid from

the separation of a reddish-yellow oil, which seems to be impure nitro-

benzol; the acid solution is filtered through moist paper, and the filtrate

is boiled for some time to expel the last traces of the neutral oils, then

saturated with potash and distilled. The oil which passes over with the

water is repeatedly rectified, and the portion boiling between 178° and
180° is collected. The part of the mixture of bases boiling above 170°

contains a considerable quantity of aniline, which cannot be removed,
either by repeated rectification or by recrystallisation of the oxalate ; by
the action of nitric acid it is destroyed, whilst the alkalis homologous with

collidine remain undecomposed. — The part boiling between 172°— 180°,
when treated in this manner, yields by distillation with potash, an oil

which begins to boil at 160°, and is composed for the most part of luti-

dine; only the portion boiling above 180° yields an oil, which distils

over for the most part at 179 , and when rectified yields pure collidine.

(Anderson.)
— 2, When the mixture of chinoline with other bases, which

is obtained by the distillation of cinchonine with potash, is subjected to

oft-repeated fractional distillation, the portion boiling between 177°
and 182° yields, with solution of platinum, chloroplatinate of collidine.

This salt may also be obtained from the fraction boiling between 182°

and 187° if another base mixed with it has previously been destroyed by
means of nitric acid. (Gr. Williams.)

3. Gr. Williams mixes the naphtha obtained by the distillation of the

bituminous shale of Dorsetshire with sulphuric acid; boils with water

until all the tar is converted into resin, and all the pyrrol is removed; con-

centrates the liquid ;
neutralises with lime or potash and distils; super-

saturates the distillate with hydrochloric acid; removes the non-basic oil;

then supersaturates the acid liquid with lime or potash, and distils.

The distillate is freed from ammonia by washing with strong potash,
then dried by solid hydrate of potash, and fractionally distilled until

liquids of constant boiling points are obtained. The small portion which

passes over between 132° and 138° is lutidine mixed with a little picoline

(the mother-liquor of the chloroplatinate of lutidine yields the double

salt of picoline); the portion obtained between 149° and 155°, and
between 177° and 182° is pure lutidine; and that which passes over
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between 227'* and 258°, is coUidine. The small quantity which distils

over above 2G0^ contains parvoline, C'^NH". — 4. The mixture of vola-
tile alkalis obtained from coal-oil (xii, 337) is treated, as in 1, with nitric

acid, and subjected to oft-repeated fractional distillation ; the part
passing over between 150° and 155° is lutidine, and after it a small quan-
tity of coUidino passes over. (Greville Williams.)

Properties. Colourless liquid, having a strongly aromatic, not dis-

agreeable odour, Sp. gr. 0921. Boiling point 179°. Forms white
fumes with a glass rod moistened with hydrochloric acid. (Anderson.)

Anderson. Greville Williams.

16 C 96 ... 79-33 79*03 .... 79-34 .... 79-43
N 14 .... 11-58 11-56 .... 11-55 .... 11*76

11 H 11 .... 9-09

C«NH" 121 .... 100-00

Isomeric with bimethylaniline, ethylaniline, ethylopicoline, and xylidine.
The collidine examined by Anderson had been prepared from bone-oil; that

examined by Gr. Williams from shale-oil.

Insoluble in water. It dissolves a small quantity of water, which it

again gives up to hydrate of potash. Dissolves readily in acids, but does
not neutralise them. It does not precipitate the salts of baryta, mag-
nesia, lime, manganese, or nickel It precipitates alumina, sesquioxide of

chromium, oxide of zinc, sesquioxide of iron, and mercurous oxide from
their solutions; it forms a precipitate with nitrate of lead, but not with
the neutral acetate. (Anderson.)

With corrosive sublimate it forms a double salt, which precipitates in

curdy flakes, and crystallises from hot water in needles. (Anderson.)

Chloroplatinate of collidine forms orange-yellow flakes.

Anderson. Gr. Williams.
a. b, c.

16 C 96 .... 29-33 28-88 .... 29-30 .... 29-40 .... 29-40
N 14 .... 4-31

12 H 12 .... 3-66 3-60.... 3-55.... 3-83.... 3-83
Pt 98-7 .... 30*16 30-18 .... 29-99 .... 30-08 .... 30-07

3 CI 106-5.... 32-54

C'6NH",HCl + PtC12 .... 327-2 .... 100-00

The salt analysed by Anderson was prepared from bone-oil ; that analysed by
Gr. Williams, (a) from cinchonine ; b from coal-tar-oil; c from shale-oil.

Collidine dissolves readily in alcohol, in ether, and in oiU both fixed
and volatile. (Anderson.)

Ethylcollidine.

C*°NHi* = C"N(C*H»)H>°.

Anderson. N. N. Phil. Mag. J. 9, 221; Ann. PJiarm. 94, 365.

When iodide of ethyl is heated with collidine in the water-bath, an

oily liquid separates, which, when freed from excess of iodide of ethyl, is



150 PRIMARY NUCLEUS CWRiS; AZO-NUCLEUS Ci«NH».

hot obtained in the crystalline form, either by cooling or by addition of

ether to its solution in a minimum quantity of absolute alcohol.

Chloroplatinate of Ethylcollidine.— The oily iodide of ethylcollidine
is decomposed by nitrate of silver; the excess of silver is precipitated
from the filtrate by hydrochloric acidj and the filtrate is mixed with a

concentrated solution of bichloride of platinum. A finely dividedj crys-

talline, sparingly soluble precipitate is thereby obtained.

20 C
16 H
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dried in the air, do not lose weight in vacuo over sulphuric acid, but on

heating thera to 1 00°, water evaporates, together with a large quantity of

beta-orcin, so that the loss amounts to 30 per cent, and more.

16 C ...
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cold, into a gelatinous mass, which is strained, and pressed, and washed
%vith a little water. The acid mother-liquor, reduced by evaporation and
distilled with an excess of carbonate of soda, yields a strongly bitter distil-

late, which, when saturated with common salt and rectified, gives off first

ammonia and then sparteine in small quantities, as a heavy colourless

oil. By repeatedly pouring back the aqueous distillate, more sparteine

may be obtained. The product is purified by drying it with chloride of

calcium, and distilling it alone in a stream of carbonic acid; or it is dried

in vacuo over sulphuric acid as long as it continues to lose weight. The
smaller plants, grown in sunny places, yield the largest product.

Properties. Colourless, perfectly transparent, viscid oil. Heavier
than water. Boils at 288"'. Has a strong alkaline reaction, and a slight
odour like that of aniline; after rectification it possesses a different and

disagreeable odour. It has a very bitter taste, and highly narcotic pro-

perties, but is inferior in that respect to conine and nicotine. A drop
dissolved in acetic acid, and administered to a rabbit or a small dog,
causes excitement, followed by a state of stupor, which lasts for 5 or 6

hours. 4 grains killed a large rabbit, first producing excitement and then

sleep, not accompanied by strong convulsions.

I.

15 C
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which must be filtered, washed, and recrystallised from warm dilute hydro-

chloric acid. It forms very brilliant right square prisms. (ooPoo.
00 Poo. 00 P2. P. Poo.) (Miller.) It does not give off water when heated

to 100° in vacuo. It is scarcely soluble in water, but dissolves readily on
the addition of hydrochloric acid. Almost insoluble in alcohol.

I.

15 C 90 .... 31-14
% N 14 .... 4-84

14 H 14 .... 4-87

Hg 100-2 .... 34-62
2 CI 70-8 .... 24-53

C'*NH>3,HCl,HgCI 289-0 .... 100-00

II.

16 C 96 .... 32-54 30-77
N 14 .... 4-74

14 H 14 .... 4-74 5-26

Hg 100-2 .... 33-97 34-09
2 CI 70-8 .... 24-01 24-22

C«NH«HCl,HgCl 2950 .... 100-00

Stenhouse found the hydrogen too high, because mercury passed over with the

water.

Hydrochlorate of sparteine produces a yellow crystalline precipitate
with terehloride of gold. The precipitate dissolves with difficulty in

water, but readily in warm hydrochloric acid, from which it separates on

cooling in brilliant micaceous crystals. ^

Chloroplatinate of Sparteine.
—

Hydrochlorate of sparteine produces,
with bichloride of platinum, an abundant yellow precipitate, which may
be obtained in crystals by dissolving it in warm concentrated hydro-
chloric acid diluted with an equal volume of water, and leaving the solu-

tion to cool.

It forms fine, brilliant, square, prismatic crystals. (Fig. 73 without

a; ooP. qoPqo.ocPoo. Poo. Poo.— y \ y =i 105° 24'; i : i = 98° 48'.)

(Miller.) Permanent in the air. Gives off 5-54 per cent, of water,

(2 atoms = 5-18 per cent.) when dried in vacuo, slowly at 100°, and

rapidly at 130° — 150°, without undergoing any further change.
Decomposed by boiling with water or alcohol.

Soluble in warm hydrochloric acid, insoluble in cold water and
alcohol.

X.

15 C 90 .... 26-38
N 14 .... 4-10

16 H 16 .... 4-68

2 O 16 .... 4-73

Pt 98-7 .... 28-93

3 CI 106-2 .... 31-18

C"NH»,HCl,PtCl' + 2Aq.... 3409 .... 10000
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16C
N

16 H
20
Pt

3 CI
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heated to boiling, whereupon abundance of red vapours are evolved. As
soon as a small portion of the solution, on being mixed with alcohol and

ether, quickly deposits crystals (if no crystals appear, the heating must
be continued), the whole of the solution is treated in the same way, and
the crystals which are deposited after 24 hours, are filtered oflf and puri-
fied by boiling their solution with animal charcoal and recrystallising.
A great excess of nitric acid hinders the precipitation of the apophyllic
acid. (Anderson.)

— 2. On decomposing chloroplatinate of cotarnine

with sulphuretted hydrogen, filtering ofi" the sulphide of platinum and

evaporating the filtrate with hydrate of baryta, apophyllate of baryta
was found in the residue

;
and after extracting the cotarnine with

alcohol and boiling the residue with dilute sulphuric acid, a yellow solu-

tion was obtained which deposited crystals of apophyllic acid after the

lapse of several weeks. (Wohler.)

Properties. Crystallises, on cooling its boiling saturated solution, in

rather long anhydrous prisms, which do not effloresce when heated.

Reddens litmus strongly, and has a weak acid taste. (Wohler.) Melts
at 205°, and solidifies into a crystalline mass on cooling. (Anderson.)

At 100^ Anderson.

16 C 96 .... 53-04 5279
N 14 .... 7-73

7 H 7 .... 3-86

8 O 64 .... 35-37 4-00

C'6NH708 181 .... 100-00

Decompositions. Apophyllic acid, when heated, melts, chars, and
evolves an oily, strongly alkaline liquid, which smells of chinoline.

(Wohler.) By distillation it yields a neutral oil, as well as a base which
is coloured by chloride of lime. (Anderson.)

— 2. It maybe oxidised

to oxalic acid by nitric acid. (Anderson.)

Comhinalio7i8.—With Wate7\— a. Hydrated Apophyllic acid crystal-
Uses from a saturated and not boiling solution, in colourless, very
sharp rhombic octahedrons, the form of which approaches to that of a

square-based octahedron. Angles of the base about 88"^ and 92°. Dihe-

dral angles, about 106° 28', 105° 24', and 190°. The crystals cleave very

readily in a direction parallel to the base, forming faces of pearly lustre,

like the crystals of apophyllite (hence the name).
Gives off" water, amounting to about 9 per cent., at a temperature much

below 100° (2 atoms = 9*04 per cent). (Wohler.)

b. Aqxieov^ Apophyllic Acid. — Apophyllic acid dissolves slowly and
with great difficulty in cold water.

It is soluble in sulphuric acid. (Anderson.)

Apophyllates.
—The apophyllates are all very easily soluble.

Apophyllate of Ammonia forms small prismatic needles. It is readily
soluble in water.
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Apophyllate of Baryta is obtained in nodular crystals by digesting
the acid with carbonate of baryta and adding alcohol to the solution.

(Anderson.)

Apophyllate of ammonia does not precipitate lead-salts. (Wohler.)

Apophyllate ofSilver is obtained by digesting apophyllic acid with moist
carbonate of silver and j)recipitating the solution with alcohol and ether.

It forms a crystalline powder, which burns slowly when heated, leaving
a residue of metallic silver. It is easily soluble in water, insoluble in

alcohol and ether. (Anderson.)

Anderson.

16 C 96 .... 33-22 32-65
N 14 .... 4-85

6 H 6 .... 208 2-30

Ag 108-1 .... 37-52 37-33
8 O 64 .... 22-33

Ci6NH«AgO» 288-1 .... 10008

Apophyllate of Silver with Nitrate of Silver.— Apophyllate of am-
monia forms after a while, with nitrate of silver, small crystalline stars,

which soon increase to groups of fine needles, resembling zeolite. It

explodes violently when heated, like oxalate of silver. Slightly soluble

in water.

Anderson.

16 C .96 .... 20-95 20-92
2N 28 .... 6-11

6 H 6 .... 1-30 3-20
2 Ag 216-2 .... 47-20 49-70

14 O 112 .... 24-44

Ci6N2H«Ag20" .... 458-2 .... 100-00

Apophyllic acid is insoluble in alcohol and in ether.

Primary-nuclem C^*H".

Oxygen-nucleus C"H"0'.

Camphrene C^«H"0'.

J. Chautard. Compt. rend. 44, QQ] J. pr. Cliem. 71, 310; Chem. Centr.

1857, 156.

Preparation. 250 grammes of Japanese camphor are heated with

1 kilogr. of sulphuric acid in a water-bath for 12 or 13 hours. A dark

yellow solution is then formed, which is diluted with water, and the pre-

cipitated oil is washed with potash and distilled over chloride of calcium.

Colourless camphrene passes over at 240°, amounting to about two-thirds

of the product, and then> as the temperature rises, a mixture of camphrene
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and camphor, which is collected separately and freed from undecomposed

camphor by digesting it for two hours in a water-bath with sulphuric
acid.

Froperties. Colourless oil, which boils at 240° and does not solidify
at —10°.

It does not affect polarized light. Sp. gr. = 0J)74 at 6°. Has a slight
aromatic odour. Vapour density = 4-517.

16 C ,
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powdered glass, then diluted with water and filtered from the soft resin ;

aud the filtrate is evaporated down, again diluted with water, again

evaporated down, &c
,
until the soft resin is separated. The solution is

neutralised with ammonia, precipitated with an excess of nitrate of silver

and boiled. Oxalate of silver is then precipitated, while cholesterate of

silver remains in solution, and is obtained in crystals after the boiling
filtered solution has cooled. The silver-salt is suspended in water and

sulphuretted hydrogen passed through ;
the whole is then warmed, fil-

tered, and the filtrate evaporated: the cholesteric acid is thereby obtained

as a gummy mass. (Redtenbacher.)
2. From Cholesterin. Cholesterin is distilled with moderately strong

nitric acid, and the distillate repeatedly poured back as long as the action

continues. Water is finally poured into the retort in order to carry over

all the volatile acids, and the residue is diluted with water, which sepa-
rates a small quantity of resin. The filtered solution yields cholesteric

acid on evaporation. (Redtenbacher.)
3. From Cholic acid. When cholic acid is heated with nitric acid in a

retort, a violent reaction takes place accompanied by strong frothing and
evolution of red vapours ;

the liquid is then boiled—in case of oily drops
which solidify on cooling, continuing to swim upon the liquid

— for

fiA'e or six days, or until all evolution of nitrous acid has ceased
; and the

remaining yellowish solution is evaporated on a water-bath. It then

deposits a transparent yellowish gum, which may be separated from

undecomposcd cholic acid by repeated solution in water, filtering and

evaporating, until the residue dissolves without turbidity. In this process,
neither volatile acids nor oxalic acid are formed. (Schlieper.)

4. From IlyocJiolic acid. Hyocholic acid is distilled with fuming
nitric acid as long as nitrous acid continues to be evolved ; the residual

liquid is diluted with a large quantity of water, then decanted from the

resinous matter, concentrated, and saturated with ammonia, which
causes a red coloration. It is then rapidly evaporated and mixed
with alcohol, whereupon it gradually deposits crystals of oxalate

of ammonia. The mother-liquor, mixed with more alcohol, deposits
nitrate of ammonia ;

chloride of calcium is then added, which produces
a rust-brown gelatinous precipitate of cholesterate of lime. The precipi-
tate is obtained of a lighter colour by washing it with dilute alcohol and

repeatedly dissolving it in water and reprecipitating with alcohol. It is

finally converted into cholesterate of silver by precipitating the aqueous
solution with nitrate of silver. (Gundelach & Strecker.)

Properties, Cholesteric acid is deposited by evaporation from its

aqueous solution as a gummy light yellow mass, which remains soft in

the interior. It has a rather acid and strongly bitter taste. (Redten-

bacher.)

Decompositions. When heated in small tubes it evolves a brown,

suffocating, bitter vapour, and leaves a residue of charcoal. Burns in the

air with a smoky flame. (Redtenbacher.)

Combinations. Cholesteric acid becomes soft in moist air. It dis-

solves readily in water and forms a yellow solution.

The cholesterates of the alkalis and alkaline earths do not crystallise;

they dissolve in water. (Redtenbacher.)

Cholesterate of Lime. — The lime-salt, prepared according to 4, gave,
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wheu dried at 100", 24-2 per cent. CaO, 89-7 C, and 5'4 H. (C"Ca'H«0'»
requires 25-0 per cent. CaO, 42'4 C, and 3*6 H.)

It dissolves readily in cold water and is precipitated by boiling.
After the solution has been exposed to the air for two months, it is pre-

cipitated by acids in brown flakes. The aqueous solution is precipitated

by alcohol. (Gundelach & Strecker.)
The alkaline cholesterates form yellowish precipitates with salts of

the metals ; they precipitate ferric salts yellowish brown, and cupric
salts yellowish green. (Redtenbacher.)

Cholesterate of Silver.— Preparation (p. 158). Or cholesterate of lime,
obtained according to 4, is precipitated with nitrate of silver, whereby
yellow flakes are formed. (Gundelach & Strecker.)

In order to obtain the silver-salt crystallised, the liquid is mixed with
a little nitrate of ammonia, which acts as a solvent, and boiled, the greater

part then dissolving. The solution is filtered boiling, and, on cooling
and concentrating the mother-liquors, yellowish granular crystalline
crusts are obtained. (Schlieper, Gundelach & Strecker.)

Redtenbacher.

Dried at 100°. a. b.

16 C 96 .... 23-99 23-70 .... 2390
8 H 8 .... 1-99 2-23 .... 2-31

8 O 64 .... 15-99 15-82 .... 16-28
2 AfO ....; 232-2 .. 5803 58-25 .... 57-51

Ci6Ag2H80W 400-2 .... 100-00 100-00 .... 100-00

Dried at 100°. Schlieper.
Gundelach &
Strecker.

16 C ..;i;i 96 .... 23-99 23-81 .... 24-1

8H ; 8 .... 1-99 2-35 .... 2-4

8 O 64 .... 15-99 16-14 .... 15-8

2 AgO 232-2 .... 58-03 57-70 .... 57-7

CHAgSH^Oi" 400-2 .... 100-00 lOO'OO .... 1000

a was obtained from choloidic acid, b from cholesterin.

Cholesteric acid is readily soluble in alcohol an^ forms a yellowish
solution. (Redtenbacher.)

Ato-nucleus C»NH".

Conine.

C"NH» = C"NH»,H«.

^k. L. GiSEKE. (1827.) Br. Arch. 20, 97.

R. BrANDES. Br. Arch. 20, 111.

Trommsdorf. iV. Tr. 12, 2, 49.

Geiger. Moff. Pharm. 35, 72, and 259.
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LiEBiG. Mag. Fharm. 86, \59.

Boutron-Charlard & 0. Henry. Ann. Chim.Phys. 61, 337; J. Fharm.

22, 277.

Ortigosa. Ann. Pharm. 42, 313.

Blyth. Chem. Soc. Qii. J. 1, 345; Ann. Pharm. 70, 73.

A. W. HoPMANN. Ann. Pharm. 74, 175.
V. Planta & A. Kekule. Ann. Pharm. 89, 129.

Wertheim. Ann. Phaim. 100, 335; Pharm. Centr. 57, 41.

Conicine. (Berzelius.) Coniine.

Conine was obtained by Giseke (1827) as an impure sulphate, pure by Geiger

il831),

and recognised by him as an organic alkali; his views were opposed by

)eschamps (/. Pharm. 21, 74 ; 22, 231), but confirmed by Boutron-Charlard, and

O. Henry.

Sources. From tlie herb and seed of Conium maculatum.— Also from

the flowers of that plant. (Wertheim.)

Formation. "By heating conydrin with anhydrous phosphoric acid,

(Wertheim.) ——By treating the alcoholic extract of imperatoria-root with potash,

Wagner obtained a volatile base, which he believes to be conine. (/. pr. Chem. 61,

504.)

Preparation. 1. The seeds of hemlock are distilled with carbonate of

potash or hydrate of lime, and the yellowish distillate, upon which oily

drops float, is neutralised with sulphuric acid and evaporated ;
it then

becomes first red, then violet, and lastly brown, and deposits brown
resinous flakes, which are separated by filtration. The filtrate is evapo-
rated to the consistence of a thick syrup, and the residue is treated with a
mixture of three parts absolute alcohol and one part ether, as long as it

continues to grow turbid. A precipitate of sulphate of ammonia is thus

formed, from which the liquid is filtered and then distilled; and the
residue is heated in a water-bath and repeatedly moistened with water,
until no more alcoholic vapours are perceptible. On cooling, the mass is

found to contain a number of micaceous laminje, which cannot be separated.
The whole is therefore distilled with potash in a chloride of calcium

bath, whereupon a clear yellowish oil first passes over, containing alcohol

(probably from sulphovinate of potash) and smelling strongly of conine.
If this product is rendered turbid by mixture with the following distillate,

the receiver must be changed, and the distillation continued till the

residue is almost dry, when it is again to be mixed with caustic potash
and water, and distilled as long as conine continues to pass over. The
distillate, consisting of a watery liquid and oily conine, which still con-

tains water in solution (whence it becomes turbid when heated) is mixed
with chloride of calcium as long as the latter continues to absorb water,
and then distilled; ammonia is then evolved, and there remains a brown
resinous residue. The distillate is again treated with chloride of calcium
and distilled in a sand-bath, and the product, which is almost colourless,
is rectified alone : it then leaves a small resinous residue. (Geiger.)
6 lbs. fresh green unripe seeds, or 9 lbs. dry ripe seeds, yield 1 oz. conine.

(Geiger.) The herb of hemlock yields but a small product; the seeds yield
more. The latter contain a neutral oil, which is previously separated by
distilling the seeds with water containing sulphuric acid;

— it passes over
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partly in dirty white flakes and partly in aqueous solution. Hydrate of

magnesia may be also used for the separation of conine. (B,-Charlard &
Henry.)

2. The ripe seeds are exhausted with alcohol, the alcohol is distilled

oflT, and the residual syrup is mixed with an equal volume of water, and a

little hydrate of potash, and distilled in a chloride of calcium-bath.

(Christison.)
3. When the fresh flowers (or seeds) of hemlock are exhausted

with hot water to which a little sulphuric acid has been added,
and the extract supersaturated with lime or hydrate of potash and
distilled as rapidly as possible, a strongly alkaline distillate containing

ammonia, conine, and conhydrine passes over. The distillate is neu-

tralised with sulphuric acid, evaporated on a water-bath to a thick

syrupy consistency, and then treated with absolute alcohol, which pre-

cipitates sulphate of annnonia. The solution is removed from the deposit
and placed on a water-bath in order to evaporate off" the alcohol ;

and
the residue is allowed to cool, then strongly supersaturated with concen-

trated potash and mixed with ether, the whole being shaken for a con-

siderable time. The brownish red ethereal solution thus obtained is

separated from the aqueous solution and evaporated on a water-bath, till

the ether is completely driven ofi"; it is finally heated to 100^, and then
distilled in a stream of hydrogen, at a very slowly increasing tempera-
ture, in an oil-bath. Conine, rendered impure by a little water and

ether, first passes over, and afterwards colourless oily conine, which may
easily be purified by neutralising with hydrochloric acid, pouring off the

mother-liquor from the crystals of hydrochlorate of conine, and recrystal-

lising the salt from alcohol. Conhydrine remains in the retort and, on

heating, sublimes in the upper part and neck of the retort in crystalline
lamina) (if very slowly heated, it sublimes at 150°, otherwise between 190°
and 210°). (Wertheim.)

Ihirification of Conine. Conine, obtained by Geiger's process, may
still contain ammonia. To remove this impurity, the product is shaken
in a long glass tube with water, and, after a few hours, the conine is

decanted ofi". The wash-water becomes milky on being shaken up with

chlorine-water, but does not evolve nitrogen gas, if free from ammonia.

(B.-Charlard & Henry.) The ammonia is removed by placing the conine
in vacuo over sulphuric acid, the evolution of gas bubbles then causing
ebullition. (Liebig.) If the conine contains water, it is to be mixed with
fused hydrate of potash: the conine then separates out, after a time, in au

oily stratum, which may be removed and rectified alone. Commercial
chloride of calcium cannot be used for this purpose, as it generally contains

alumina. Conine, from diflerent preparations, does not always behave in the
same way with hydrate of potash ; in one instance, the addition of potash
caused a violent evolution of ammonia and decomposition. (Blyth.)
When conine, from another preparation, was allowed to stand for two

days over hydrate of potash, then poured off and distilled in a stream
of hydrogen, it began to boil at 97°, and, while the boiling point rose to

132'', a limpid oil passed over, which contained but little conine, and
formed crystals with bromine. The boiling point then rose rapidly to

170", and pure conine distilled over up to Xlii^, after which came pro-
ducts of decomposition. The oil which passed over between 170" and 175*^

became turbid when heated to 50°, and deposited water in the neck of
the retort. On treating it with potassiuni, it evolved gas violently, while

vol,. XIII, M
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potash was formed, and on subsequently distilling the liquid in a stream
of hydrogen it passed over between 168° and 170°. (Blyth.)

Properties. Conine is a limpid oily liquid of sp. gr. 0-8.9 (Geiger),
0-878. (Blyth.) It boils at 168"^— 171° (Blyth); at 187-5° (Geiger);
189^ (Christison) ;

212° (Ortigosa) ; and when carefully but rapidly

heated, distils almost without decomposition. (Geiger.) It volatilises

in vacuo at ordinary temperatures, and distils without residue. (Liebig,

Ortigosa.) It may be carried over with vapour of water at 100°, but

even then slight decomposition takes place.
— It has a highly penetrating,

repulsive, peculiar and sufiocating odour, like tobacco, somewhat resem-

bling also that of hemlock
;

at a distance, and in small quantity, it

smells like mice, but if closely inhaled, it attacks the head and provokes
tears. (Geiger.) It has a very sharp, repulsive, tobacco-liko, and

persistent taste. It is a violent poison, and in small quantities rapidly
causes death, attended with tetanus. When outwardly applied it does

not dilate the pupil, not even if introduced into the eye itself. (Geiger.)
(Oil the action of conine compare Christison, /. Pharm. 22, 413; J. Ch. Med. \2, 461.

Kohlmann, A'^. Br. Arch. 23, 38.) It has a strong alkaline reaction, but only
in the presence of water. (Geiger.) The alkaline reaction disappears
from turmeric paper on application of heat, and slowly from litmus-paper.

(Blyth.)

Ortigosa. Blyth.

16 96 .... 76-80 74-59 .... 75-11
N 14 .... 11-20

15 H 15 .... 12-00 12-05 .... 1306

Ci«NHi« 125 .... 100-00

Liebig found 66-91 C, 12-0 H, 12 8 N, and 8-29 O, and gave the formula

C^NH'^O, which Ortigosa changed to Ci«NHi6, Blyth to C'^NHi?. Gerhardt (Compt.
Chim. 1849, 373) gave the above formula, and considered it probable that Ortigosa and

Blyth analysed conine containing water. According to v. Planta and Kekule, conine is

generally a mixture of C^^NH'* and C'^NH''^ (methyl-conine), and perhaps also contains

the base C'^NH'^; they are of opinion, that Blyth's conine contained methyl-conine.

Decompositions. 1. Conine is very inflammable, and burns with a

bright smoky flame, like volatile oils, leaving only a small residue of

carbon. (Geiger.) The vapour of conine is inflammable. (Charlard &c

Henry.)
2. Conine remains colourless when kept from the air, but on expo-

sure to the air, it i-apidly turns yellow, brown, and viscid, and becomes
less soluble in water. The aqueous or alcoholic solution undergoes the

same decomposition, especially if the conine is impure; both rapidly turn

brown, while the aqueous solution becomes turbid and deposits resinous

flakes. (Geiger.) In the decomposition of conine by the air, resin is

formed and ammonia evolved. (Christison.) Conine, placed in a shallow

dish and exposed to the action of oxygen for some weeks, turns dark red,

becomes thicker, and is finally converted into a stringy resinous mass,
which smells strongly of conine and has an alkaline reaction. This resin

dissolves in strong hydrochloric acid and is precipitated by carbonate of

potash. If this operation is repeated and the product washed with water,
a resin is obtained which is free from conine, smells of butyric acid when
burnt or exposed to moist air, and contains nitrogen. (Blyth.)

3. On distilling conine, a portion is always decomposed, ammonia
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being evolved and a resin formed. The purer the coniue, the less decom-

position takes place. Heated for some time to a temperature near its

boiling point, it is much more decomposed than \^ien it is rapidly heated
to boiling, in which case the greater part distils over unchanged. Am-
monia and a resin are formed, and perhaps also carbonic and acetic acids.

(Geiger.) Moist conine, evaporated in vacuo over substances which
attract moisture, leaves a resinous pitchy residue. (Charlard & Henry.)
Moist conine leaves a resin on distillation ; the dry substance does not.

(Ortigosa.) When conine is heated above 172^, the boiling point
rises rapidly, decomposition takes place, and white fumes are evolved.

(Blyth.)
4. In the oxidation of conine, butyric acid is generally formed, as

•when conine is boiled with nitric acid (a resin is formed at the same
time, which is precipitated from the solution by potash on cooling); also

on evaporating bromide of conine in vacuo with a slight excess of bro-

mine, or by evaporating sulphate of conine to dryness, and by treating
conine with bichromate of potash and sulphuric acid. (Blyth.) An
odour of butyric acid is perceptible during the evaporation of the plati-
num or mercury salts of conine, and of its basic substitution-products,

(v. Planta & Kekule.)
— Conine reduces silver-salts. (Ortigosa.)

5. When conine is neutralised with dilute mineral acids, it is not

decomposed by spontaneous evaporation, but if evaporated with the aid

of heat, its solution becomes dark, and a salt of ammonia and a resin are

formed. The same reaction is produced, even in the cold, by an excess
of acid, or by acetic or tartaric acid. (Geiger.)

6. Alcoholic tinctiwe of iodine acts violently upon moist conine, the

solution becoming turbid and yellow for a few moments, and then colour-

less, and ultimately drying up to an uucrystallisable mass. (Geiger.)
A weak tincture of iodine added drop by drop to alcoholic conine, pro-
duces a dark brown precipitate which dissolves and forms a colourless

liquid. When tincture of iodine is added as long as the liquid remains
colourless (if an excess of iodine is added a different decomposition takes

place), and the solution is evaporated in vacuo, there remains a brownish

mother-liquor containing crystals of a similar form to those obtained by
the action of bromine upon conine: they are readily soluble in water,

alcohol, and ether. (Blyth.)
— Anhydrous conine becomes heated in

contact with iodine, and forms thick white fumes and a readily fusiblo

mass, which is at first blood-red and afterwards turns olive-green ; this

body dissolves in water, forming a nearly colourless solution, and depo-
siting a black thick resin. (Geiger.)

7. When conine (distilled at 169") is exposed to vapour of bromine,
it immediately solidifies into a mass of crystalline needles. If too much
bromine is used, the chief product is a gummy mass; if conine is employed
which distils over below 168°, a red liquid is formed. The purer the

conine, the more abundant is the formation of crystals. Conine which
has passed over between 98° and 136^ does not at first form any crystals
with bromine, and on evaporating in vacuo, becomes dark red or, if more
bromine is added, black. This product, dissolved in water, boiled with

animal charcoal, then filtered and evaporated in vacuo over sulphuric

acid, yields transparent colourless needles and a brown mother-liquor.
The crystals, after washing with ether, contain 48 "52 per cent. C. and
8*98 H.; they arc readily soluble in water and in alcohol, but much less

in ether ; when purified by treating with ether and recrystallised from
Water or from alcohol, they form needles which are permanent in tl.c air

M 2
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and melt into an oil at about 100°, giving off a little conine vapour. On

cooling, the oil solidifies into a striated mass. (Blytb.)
8. Anhydrous conine acted upon by chlorine gas gives off dense

white fumes, becomes hot and thick, and forms a brown mass, which

has a peculiar odour something like that of chlorine, but not like that

of conine, and when suspended in water and treated with caustic soda,

diffuses an odour of conine and turpentine.
— With hydrated conine,

chlorine gas produces a whitish turbidity, separation of oil-drops, and a

smell of chloride of nitrogen; if potash is then added, an odour of conine

is evolved. (Geiger.) Moist conine, free from ammonia, does not evolve

nitrogen when shaken with chlorine-water. (Charlard & Henry.) When
chlorine gas is passed over conine which has distilled at 1 30^, the conine

becomes hot, assumes a dark red colour, and emits heavy white vapours
which smell something like oil of lemons. If the action of the chlorine

be continued and the oil cooled, it becomes colourless again and thicker,

ceases to evolve white vapours, and becomes covered with white crystals,

into which it is completely converted after the chlorine has been passed
over it for a long time. The crystals are like those formed by the action

of bromine, and are very volatile. If stirred up with water they readily

dissolve; they are very soluble in alcohol and ether, from which they

crystallise.
9. Anhydrous conine poured upon dry chromic acid, takes fire imme-

diately. (Hofmann, Ann. Pharm. 47, 85.)
10. Phosphomolyhdic acid (obtained by precipitating molybdate of

ammonia with common phosphate of soda, evaporating the solution to

dryness, igniting till the ammonia is driven off, and dissolving the

residue in water containing nitric acid) forms with conine and its salts, a

bright yellow bulky precipitate. The precipitate is scarcely soluble at

the ordinary temperature in water, dilute acids (with the exception of

phosphoric acid), alcohol, or el her; it is however readily taken up by
the carbonates, borates, and phosphates of the alkalis, and decomposed,

though more slowly and with separation of conine, by the alkaline earths

and their carbonates, as well as by the oxides of lead and silver and their

carbonates. (Sonnenschein, Ann. Pharm. 105, 45.)
J 1. Conine is rapidly attacked by bromide of ethyl and forms a crys-

talline product. (Hofmann, Ann. Pharm. 74, 175; 79; 31.) Commer-
cial conine mixes with iodide of ethyl, and forms at first a clear liquid;
but a reaction quickly takes place, whereby a brown oil is formed,
which sinks to the bottom of the vessel. If the mixture is heated in a

sealed tube to 100^, till the stratum of ether at the bottom no longer

decreases, there is formed, if the conine is pure, a viscid oil (hydriodate of

ethyl-conine); but if the conine contains methyl -conine, there is formed,
besides hydriodate of ethyl-conine, the hydriodate of ethyl- methyl-
conine, which solidifies in jmrt immediately, and completely on cooling,

(v. Planta & Kekule.)
12. With cyanide of ethyl conine behaves like aniline. (Wurtz, Ann.

Pharm. 80, 349.)

Combinations. Conine takes up at ordinary temperatures one-third

part of its weight of water, and at a low degree of cold, one part of water,

whereby it becomes more fluid. It then becomes turbid when heated,

owing to the separation of water, (Geiger.) It is slightly soluble in water.

(Ciiarlard & Henry.) The solution in 100 parts of cold water, becomes
turbid when heated and clear again on cooling. (Geiger.)
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Conine does not appear to dissolve phosphorus. It dissolves sulphvr
in large quantities, and tlie dark orange-coloured solution yields crystals
of sulphur on evaporation. It is slightly soluble in bisulphide of carbon.

(Blyth.)

Conine neutralises acids completely, (Geiger, Charlard & Henry.)
It produces white fumes with volatile acids (with hydrochloric acid,
Charlard <fe Henry), also with nitric acid and acetic acid (Blyth), pro-

bably from the ammonia contained in it. (Geiger.) It appears to drive
out ammonia from its compounds, and precipitates stannous, mercurous,
and ferric salts (Ortigosa)j also the salts of alumina, zinc, manganese,
copper, and silver; oxide of silver dissolves in an excess of conine. (Blyth.)

The salts of conine cannot for the most part be obtained in the

crystalline form. (Geiger.) A few crystallise, but they are very deli-

quescent. (Blyth.) They are less poisonous (still more poisonous,

according to Christison) than conine itself; they have a repulsive bitter

taste, and decompose with excess of acid on exposure to the air, turning
red, then violet, and afterwards green. (Geiger.) Conine turns bluish

green, and afterwards brownish red, even while it is being saturated
with acids. (Charlard & Henry.) Many of its salts decompose on

evaporation and leave a gummy residue (Blyth), part of the base vola-

tilising. (Charlard & Henry.) All compounds of conine when burnt
emit the repulsive odour of conine. (Blyth.) The salts of conine dis-

solve readily in water (Geiger), and in alcohol. (Charlard & Henry.)
They are precipitated by tannin. (Geiger.)

Conine forms a crystallisable salt with phosphoric acid. (Charlard &
Henry.)

Sulphate of Conine.— Conine neutralised with sulphuric acid dries

up in the air to a brown extract, which cannot be obtained crystallised,
and dissolves in water in all proportions. (Geiger.) Conine forms with

sulphuric acid a crystallisable, deliquescent salt, which dissolves in

alcohol in all proportions. (Charlard & Henry.) Conine neutralised

with dilute sulphuric acid and evaporated on a water-bath, becomes

brownish, and leaves a thick gummy residue containing traces of crystals.
Potash separates from the residue an oil which smells like unaltered
conine

;
if the evaporation is carried further, the same substance is pro-

duced as by bromine. (Blyth.)
Conine dissolved in alcohol of 30° forms with iodic acid a precipitate

einiilar to those produced by many other organic bases. (Charlard «fc

Henry.)

Hydrochlorate of Conine. — Conine behaves with hydrochloric acid in

the same manner as with sulphuric acid. (Geiger.) When conine is

placed in vacuo beside a vessel containing fuming hydrochloric acid,

crystals are formed in both the liquids, which finally solidify into a mass
of large crystalline laminaj. The crystals in both vessels are the same
in form and appearance, yet those from the conine vessel have an alka-

line, those from the hydrochloric acid vessel an acid reaction. (Liebig.)
Conine neutralised with hydrochloric acid turns pale red and

yields
crystals when the solution is evaporated nearly to dryness. (Blyth.)
Conine (even crude) mixed with hydrochloric acid yields crystals easily
and rapidly. (Wertheim.)
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Colourless needles (Liebig), long white needles grouped in stars.

(Blyth.) Transparent rhombic crystals, having a fatty lustre and softer

than gypsum, sometimes four millimeters long. (Fig. 68 without land p;

sometimes fig. 53 without i and p. go P co . P co . co P, sometimes with

oc P 00 and m P 71. (Peters.)
Permanent in the air (Wertheim) ; deliquescent. (Liebig, Blyth.)

AVhen the solution obtained by the deliquescence of the salt is evaporated
at a gentle heat, it again yields the same crystals; but the liquid, if

evaporated in the air, turns first purplish red, then deep indigo-blue, and

finally brown.— Hydrochloric acid gas passed over conine, turns at first

purple-red and then deep indigo-blue. (Liebig.)

Wertheim.

16 C 96 .... 5944 58-86
N 14 .... 8-67

16 H 16 .... 9-91 10-05

CI 35-5 .... 21-98 21-52

C>6NHi%HCl 161-5 .... lOO'OO

The salt was prepared with conine obtained from conhydrine by the action of

anhydrous phosphoric acid.

Nitrate of Conine.— Conine neutralised with nitric acid becomes
turbid at the point of neutralisation, and rapidly clear on the addition of

more acid. The neutral mixture smells feebly of conine, and when
left to evaporate, or evaporated at a temperature between 30° and 40°,

leaves an extract-like residue, containing colourless, transparent octo-

hedrons. (Geiger.) It is crystall isable. (Charlard & Henry.)
Aqueous conine shaken with phosphate of magnesia forms a white

insoluble salt. (Charlard & Henry.)
When conine is mixed with aqueous sulphate of ahcmina, small

octohedrons are gradually formed, which, after being carefully washed
with water, turn black on ignition. (Ortigosa.)

Conine forms with sulphate of copper a precipitate which dissolves

slightly in water and readily in alcohol and in ether. (Ortigosa.)
With 2^>'oiochloride of tin, it forms a light kermes-brown precipitate,

(v. Planta.)

Chloromercurate of Conine.— Conine forms with corrosive sublimate a
white pulverulent precipitate, which turns yellow and decomposes at

110°; it is insoluble in water, alcohol, and ether. (Ortigosa.) When
conine which has passed over between 1 47° and 1 60° and has become
brown from exposure to the air, is rectified, and the colourless distillate

is dissolved in alcohol, a copious precipitate is formed on addition of an
alcoholic solution of corrosive sublimate. This precipitate if stirred up
unites into a light lemon-coloured, viscid mass, which gradually hardens
on exposure to the air, and may then be pulverised. Aqueous corrosive

sublimate produces with an alcoholic solution of conine which has dis-

tilled over at 169°, a precipitate which is the same in composition but is

not viscid.

Pale leraon-coloured powder, which, when heated to 32° or in vacuo
over sulphuric acid, evolves an odour of conine. Melts and decomposes
at 100°. Insoluble in water. Dissolves in hydrochloric acid, and is dcpo-
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sited from tlio solution, on evaporation, as a gummy mass. Sparingly
soluble in alcohol, insoluble in ether. (BIyth.)

Blyth.
16 C 9G .... 14-40 15-91
N 14 .... 2-10

15 H 15 .... 2-25 2-68
4 Hg 400 .... 60-00 59-17
4 CI 141-6.... 21-25 18-87

C'^\H'*,4HgCl 666-6 .... 100-00

Jodomercurate of Potassium forms with conine a precipitate insoluble

in hytliochloric acid. (v. Planta.)
From nitrate of silver couino precipitates oxide of silver, which redis-

solves in an excess of conine. (Blyth.)

Chloride of Silver dissolves in conine as in ammonia. (Blyth.)

Terchloride of Gold forms a yellow powder with conine. (Blyth.)

Chloroplatinaie of Conine.— A solution of bichloride of platinum is

added to an alcoholic solution of conine. (Ortigosa.)
— When colourless

conine, which has distilled over between 10G° and 136° (or between 160°
and 171^), is neutralised with hydrochloric acid, and alcohol and then
alcoholic bichloride of platinum are added, the liquid turns dark red
and becomes oily, but does not deposit any precipitate. If evaporated in

vacuo over sulphuric acid, it yields tufts of crystals. The mother-

liquor deposits no more crystals on further evaporation, but evolves

hydrochloric acid and an odour of butyric acid; but on mixing it with
water and evaporating over sulphuric acid, more crystals are obtained.

(Blyth.)
Beautiful orange-yellow crystalline powder, (Ortigosa.) Deep

scarlet, four-sided prisms terminating in four-sided pyramids. It does

not decompose at 100°, but melts at a few degrees higher and
evolves vapour of conine. It is decomposed by potash in the cold.

(Blyth.) Soluble in water (Ortigosa); slightly in cold water. (Blyth.)
Soluble in alcohol and in ether. (Ortigosa). Crystallises from its solu-

tion in boiling alcohol on cooling. (Blyth.) Fig. 80 with y and a.

00 P oc . Poo . oP. Po5. 00 P. 3P2. a p. P. CPeters.)

Ortigosa. Blyth.
16 C 96 .... 2S'3« 2904 .... 29-77

N 14 .... 4-22 4-62 .... 4-05

16 H 16 .... 4-83 5-01 .... 5-16

Pt 99 .... 29-89 29-38 .... 2908
3 CI 106-2 .... 32-08 31-95

C'<^NH'«,HCl,PtCF 331-2 .... 10000 100-00

Conine which" has become coloured by exposure to the air, gives
with bichloride of platinum, black crystals, which, after they have been
wa.shcd with alcohol, contain 30-43 per cent, of platinum, and give off

an odour of conine when treated with potash; hence they are chloropla-
tin;ite of conine mixed with another body. (Blyth.)

The red salt boiled with a solution of bichloride of platinum gives
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off carbonic add and emits at first the odour of some fatty substance,

then, while the solution becomes darker, an odour of butyric acid, and

finally again the odour of the fatty substance; platinum is also reduced,
and a little oil, which becomes semi-fluid on cooling, passes over. — If

the mixture is boiled for about four weeks and finally evaporated to

dryness, and the black residue then boiled with water and filtered

from the reduced platinum, a mixture of substances is obtained on

evaporating the filtrate, consisting principally of yellow octohedrons of

chloroplatinate of ammonium, long four-sided purple prisms (doubt-
less the ammonio-protochloride of platinum of Magnus), and white

silky needles, besides a little uudecomposed platinum-salt. The white

crystals appear to be acid; they dissolve in potash, from which they may
be precipitated by acids. They are also obtained, together with the black

crystals, when conine which has become coloured in the air, is treated

with bichloride of platinum. If the whole mixture of crystals is treated

with cold potash and the liquid diluted, rapidly filtered, and washed
with water, there remains a residue of chloroplatinate of ammonium,
while the purple and white salts dissolve. On evaporating the purplish
red potash-solution, red four-sided prisms, insoluble in alcohol, are again
obtained together with white crystals. The red crystals are Magnus's chlo-

roplatinite of potassium; they crystallise out when the mixture of red and
white crystals is dissolved in water and mixed with alcohol; they leave

a colourless mother-liquor. When chloroplatinate of conine is mixed
with a little water in a tube, and heated for a short time to 140°, it

dissolves
; the liquid then becomes dark and deposits platinum, and if

evaporated after it has been filtered, does not yield any crystals. Treated
with potash it evolves an odour of conine ; hence chloroplatinite of

conine seems to have been formed. (Blyth.)

Conine forms with oxalic acid a salt which crystallises in prisms.

(Charlard and Henry.)
Conine neutralised with acetic acid, forms a brown, uncrystallised,

varnish -like, gelatinous mass, which is inodorous, has a bitter and sharp
taste, and is neutral; it dissolves in water and deposits yellowish brown,
resinous flakes. (Geiger.)

On neutralising tartaric acid with conine, (2^ grains of conine

require 1§ grains of acid) the liquid turns brownish, becomes turbid, and
then green, and exhibits an acid reaction. On evaporating, resinous

flakes are deposited, but no crystals are obtained. (Geiger.)
Conine is very readily soluble in alcohol. 1 part of conine dissolved

in 4 parts of alcohol, mixes with water in every proportion. A solution

of ] part of conine in J part of absolute alcohol mixes with 1 part of

water, but if more water is added, the liquid becomes permanently
turbid.

It is readily soluble in ether, and in oils both volatile and fatty

(Geiger), also in acetone. (Blyth.)

Tincture of Galls produces with solutions of conine and its salts, a grey
flocculent precipitate. The precipitate obtained with tannin is white,

curdy and voluminous, and dissolves in alcohol. (B.-Charlard &_Henry.)
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Conhydrine.

C"NH"0» = C"NH'^2H0,H^

Tn, Wertheim. Wien. Acad. Bcr. 22, 113; Fharm. Centr. 1857, 41 ;

Ann. Fharm. 100, 328.

Source. In the flowers and ripe seeds of Conium maculatum.

Preixiration (p. 16). Conhydrine is purified from adhering conine

by pressing the product after it has been submitted to a low temperature

(by means of a freezing mixture), and subsequently by repeated recrys-
tallisation from ether. (100 kilogr. of fresh flowers yield 6 grammes of

pure crystals.)

Properties. Conhydrine crystallises in laminae having a pearly lustre

and splendid iridescence; they melt at a gentle heat and sublime below
100°. It has a slight odour, which increases when the substance is

volatilised, and closely resembles that of conine. Its aqueous and
alcoholic solutions have a strong alkaline reaction. Its physiological
action is narcotic, but less powerful than those of conine. (03 gramme
administered to a full-grown rabbit produced symptoms of poisoning,
such as hurried breathing and dragging of the hind legs, which lasted for

an hour, after which the animal began to recover.)

Decompositions. 1 part of conhydrine heated to 200° for an hour and
a half with 3 pts. of anhydrous j^hosphoric acid in a glass tube, decom-

poses into conine and water.

Combinations. Conhydrine is rather soluble in water.

It neutralises acids, drives out ammonia from its compounds, but

appears to be separated from its salts by conine.

Ilydrochlorate of Conhydrine.
—

Conhydrine neutralised with hydro-
chloric acid cannot be made to crystallise.

Chloroplatinate of Conhydrine.
— An alcoholic solution of conhydrine

neutralised with hj'drochloric acid is mixed with alcoholic bichloride of

platinum, care being taken to avoid an excess of the latter, and the

whole is placed over sulphuric acid in vacuo; when crystals begin to form,
the solution is removed to the air and allowed to evaporate, and the

crystals are washed, first with ether-alcohol, then with ether. The salt

crystallises in hyacinth-red tablets, from 1 to 4 millim. in length, belong-

ing to the right prismatic system,
Wertheim.

Dried at 100°. {mean.)

16 C 96 .... 27-47 2758
N 14 .... 4-01 4-55

18 H 18 .... 5-15 5-31

Pt 99 .... 28-33 28-04

38 CI 106-2 .... 30-47

2 O 16 .... 4-57

C"NH»70',HCl,PtCl» .... 849-2 .... 100-00
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Conjugated compounds containing a nucleus denvedfrom C'*NH".

Metliyl-conine.

Qis^^TjjiT ^ C^•'(C='H=*)NHl^H^

V. Planta & Kekule. (1854.) Ann. Pharm. 89, 144; Pharm. Centr.

1854, 280.

Methyl Conine is generally, together with conine (C'NH"), one of

the component parts of commercial conine; whence, on treating the latter

with iodide of ethyl, ethyl-methyl-con ine is formed as well as ethyl-
conine.

It is produced in the distillation of hydrate of ethyl-methyl- conine

(p. 173), and passes over as a colourless oil, which is yellowish towards
the end of the distillation.

It is a volatile, colourless oil smelling like conine. It is lighter than
water. When hurnt with oxide of copper, it yields 18 '09 volumes of

carbonic acid to 1 volume of nitrogen gas.
With iodide of ethyl it forms a crystalline product, in all probability

ethyl-methyl-conine.

Ethyl-conine.

C^^NH" = C"(C*H»)NH»H'.

V. Planta & Kekule. (1854.) Ann. Pharm. 89, 131; Pharm. Centr.

1854, 278.

Formation (p. 1 64).

Preparation. Conine is placed together with iodide of ethyl in a

sealed tube, and heated for half an hour to 100°, or until no further

diminution of the iodide of ethyl takes place on continuing the applica-
tion of heat; an upper stratum of viscid hydriodate of ethyl-conine is

then formed, and a substratum of the excess of iodide of ethyl. The
contents of the tube are dissolved in water, and the solution decanted off

from the iodide of ethyl, the remainder of which is removed by a pro-

longed gentle heat. On adding potash, the ethyl-conine is precipitated
as a reddish-yellow oil, which is rendered anhydrous by treating it with

chloride of calcium and pieces of hydrate of potash frequently renewed.

(Thus prepared it still contains a little water.)
If the conine contains methyl-conine, wliich is generally the case

with commercial conine, iodide of ethyl forms crystalline hydriodate of

cthyl-methyl-conine as well as oily hydriodate of etliyl-conine. The
former is not decomposed by potash: hence, if the contents of the

tube are mixed with potash and allowed to stand quietly, it separates
out in crystals, while the brown oily ethyl-conine Hoats ou the

surface of the liquid. The ethyl-conine separated by the potash contains,

luoreover, another base, less rich in carbon; and if the ethyl-couinc is
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again submitted to tlie action of iodide of ethyl, this base forms a product
of tlio same composition as the hydriodato of ethyl-methyl- conine;
it is therefore probably formed from a base, C"NH'', originally contained
in the conine:

C"(C<H*)»NH" = C»«(C<H5)(C2H3)NHi3.

It is only by treating the mixture with iodide of ethyl, that the resulting
products can be separated by the method given for biethyl-conino.

rroperties. Ethyl-conine is a volatile and almost colourless oil which
refracts light strongly and is lighter than water. It does not exhibit a
constant boiling point when distilled; the product which passes over
last has a lower specific gravity, probably because it contains vi^ter. It

smells very much like conine.

V. Planta & Kekulc.
:^

a. b. c. d.

20 C 120 .... 78-43 7487 .... 74-74 .... 75-17 .... 78-23
N 14 .... 9-15 8-74 .... 8-74 .... 8-65 .... 9-08

19 H 19 .... 12-42 12-29 .... 12-39 .... 1283 .... 1269

C^ONH" 153 .... 10000 95-90 .... 9587 .... 96-65 .... 10000

V. Planta & Kekule ascribe the loss in their analyses a, h, and c, to oxygen,

owing to the ethyl-conine which they analysed, containing water
; they obtain the

numbers represented under d, after deducting an amount of water equivalent to this

oxygen, and calculating the remainder to 100.

Ethyl-conine is converted by iodide of ethyl in the cold, and com-

])letcly after standing for 12 hours, into hydriodate of biethyl-coninc,
which solidifies into a crystalline mass.

Comhinatmis . Ethyl-conine is but very slightly soluble in water;
the cold-saturated solution becomes turbid when heated.

Ethyl-conjne possesses basic properties. It dissolves readily in acids

and develops much heat. Its salts do not crystallise on evaporation.

Hydriodate of Ethyl-conine.
—

(For preparation see page 170.)
— It does

not become crystalline by standing for a long time in vacuo over sul-

phuric acid. With freshly precipitated oxide of silver, it forms iodide of

silver, while ethyl-conine is separated.

llydrochlorate of Ethyl-conine.
— Dried conine placed in vacuo

beside a vessel containing strong hydrochloric acid, forms white vapours
and then yields a mass of crystals which deliquesce rapidly on exposure
to the air.

Chloromercurate of Ethyl-conine. — Corrosive sublimate forms with

hydrochlorate of ethyl-conine, a white precipitate which agglomerates
in resinous masses. It melts when heated, and separatvs from its hot
solution on cooling in oily drops which become solid and crystalline

-

from its dilute solution, it is deposited in rhombic tables approaching very
nearly to the square form.



-72 CONJUGATED COMPOUNDS OF CONINE.

Chloraurate of Eihyl-conine.— Tercliloride of gold causes a- yellow
turbidity with hydrochlorate of ethyl-conine, and then precipitates a
reddish yellow oil which solidifies and crystallises. From a hot dilute

solution it may be obtained in beautiful yellow crystals.

Chloroplatinate of Ethyl-conine.
— When the alcoholic solution is

evaporated over sulphuric acid, the salt is obtained as a yellow crystalline

powder, or in smaller quantity by precipitating the solution with ether.

The precipitate is washed with ether-alcohol. It is readily soluble in

water and in alcohol.

v. Planta & Kekule.

20 C 120 .... 33-41 33-16
N 14 .... 3-90

20 H 20 .... 5-57 5-83
Pt 99 .... 27-47 27-67

3 CI 106-2 .... 29-65

C20NH'9,HCl,PtCl2 359-2 .... 10000

Biethyl-conine.

C^*NH'» = C"'(C*H')2NH",H«.

V. Planta & Kekule. Ann. Pharm. 89, 146.

Diethyl-conine. Known only in combination with water and acids.

Preparation. When ethyl-conine and iodide of ethyl are mixed

together, and the vessel is placed in boiling water, the crystals of hydrio-
date of biethyl-conine which were at first formed, melt and solidify

again on cooling. They contain (besides an excess of iodide of ethyl),
a little hydriodate of ethyl-niethyl-conine (or an isomeric compound),
which for the most part remains undissolved after prolonged washing
with alcohol.

On treating the aqueous solution of the hydriodate of biethyl-conine
with freshly precipitated oxide of silver, aqueous biethyl-conine is

obtained; it has a strong alkaline reaction, is inodorous, and tastes bitter.

Hydriodate of Biethyl-conine.
—

(For preparation see above.)
—

Crys-
tals similar to those of hydriodate of ethyl-metbyl-conine, but smaller,

softer and less sharply defined. It dissolves readily in water and in

alcohol, less readily in ether.

Hydrochlorate of biethyl-conine forms with corrosive suhlimate a

white flocculent precipitate which melts when heated, and is deposited
in the crystalline state if the hot solution is allowed to stand for a

long time.

Chloraurate of Biethyl-conine.
—

Sulphur-yellow, semifluid precipitate.
Dissolves when heated and separates on cooling in oily drops which
become solid and crystalline.
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Chloroplatinate of Bletliyl-conine.
—

Hydrocblorate of biethyl-conine
does not precipitate a solution of bichloride of platinum, but on evaporat-
ing the mixed solutions on a water-bath, a crystalline salt is deposited,
which is washed with alcohol. (If the biethyl-conine contains ethyl-

methyl-conine, chloroplatinate of ethyl-methyl-conine is precipitated
from concentrated solutions.)

V. Planta & Kekul^.

24 C 144 .... 37-19 3693
N 14 .... 3-61

24 H 24 .... 6-20 6-66
Pt 99 .... 25-49 25-56

3 CI lOG-5 .... 27-51

C24NH23,HCl,PtCl« 387-5 .... 100-00

Ethyl-methyl-conine,

V. Planta & Kekule, Ann. Pharm. 89, 135.

If ] H is supposed to be added to ethyl-methyl-conine, it becomes ethyl-methyU
coaine-ammouium.

Known only as hydrate and in combination with acids.

It is obtained in aqueous solution by decomposing the hydriodate of

ethyl-methyl-conine (p. 172) with freshly precipitated oxide of silver.

The solution is colourless and inodorous; tastes strongly bitter, reacts

alkaline, and in the concentrated state dissolves the epidermis like

caustic potash. On evaporating the solution, it absorbs carbonic acid

and leaves a colourless, partly crystalline (from containing carbonate),

deliquescent mass, which, when distilled in water, decomposes into

olofiant gas and methyl-conine, leaving traces of carbon.

When a concentrated solution of ethyl-methyl-conine is heated with
iodide of ethyl, the hydrate is converted into hydriodate of ethyl-methyl-
conine, alcohol being formed at the same time.

Combinations. Ethyl-methyl-conine combines with hydrochloric,
sulphuric, nitric, oxalic and acetic acids, forming crystallisable salts which
are deliquescent and very soluble in water.

Carbonate of Ethyl-methyl-conine.
—

Aqueous ethyl-methyl-conine
absorbs carbonic acid from the air; and on evaporating the solution in

an atmosphere of carbonic acid, long needles of the carbonate are

obtained.

Hydriodate of Ethyl-methyl-conine.
— Formed: 1. by heating methyl-

conine (also that which is contained in commercial conine) with iodide of

ethyl.
— 2. By heating ethyl-methyl-conine

with an alkaline solution of

iodide of potassium, crystals of hydriodate of ethyl-methyl-conine then

separating out.— 3. By heating hydrate of ethyl-methyl-conine with
iodide of ethyl (p. 172).
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Preparation. 1. The product, obtained as described at p. 170, by
treating commercial conine containing methyl-conine, with iodide of

ethjl,
is dissolved in water and mixed with potash. A- brown oil at first

separates out, and then two strata are formed, the lower of which solidifies

into crystalline hydriodate of ethyl-methyl-conine; more of this latter

product separates out in crystals from the potash-liquor on standing.
The oil (ethyl-conine) which floats on the surface of the liquid, and the

potash, are poured off from the crystals, which are then shaken with

ether-alcohol (pure ether causes them to adhere together), and washed
with ether-alcohol on a funnel plugged with asbestos until all the potash
is removed.— 2. The product of the action of iodide of ethyl on com-
mercial conine is washed with ether-alcohol, which takes up the hydrio-
date of ethyl-conine and the excess of iodide of ethyl.

Properties. Hydriodate of ethyl-methyl-conine, obtained by preci-

pitation, forms a snow-white crystalline powder; from water, alcohol or

potash, it crystallises in beautiful needles. It does not lose weight
when dried at 100^ in vacuo over sulphuric acid.

V. Planta & Kekule.

22 C 132 .... 44-89 44-87
N 14 .... 4-76

22 H 22 .... 7-48 8-36

I 126 .... 42-87 42-98

C=2NH2i,HI 294 .... 100-00

It melts when heated, at first without undergoing decomposition, and
solidifies into a crystalline mass on cooling. If more strongly heated, it

decomposes into iodide of ethyl and a base smelling like conine, which
distil over and quickly recombine; this occurs partially even during the

distillation.

Hydriodate of ethyl-methyl-conine dissolves in water, especially in

warm water. It does not dissolve in alkaline liquids. It is precipi-
tated by cold potash from its aqueous solution, but is dissolved by hot

potash and crystallises out again on cooling.
It is soluble in alcohol, but to a less extent than hydriodate of biethyl-

coniue. It is insoluble in ether.

Chloromercurate of Ethyl-methyl-conine.
— a. With 5 atoms of

chloiide of mercury. The compound 6 heated with water melts,

dissolves, and after standing for some time deposits a in large crystals.

22 ..

N .,

22 H .

6Hg.,
6 CI..
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V. Planta & Kekule.
22 C 132 .... 12-98
N 14 .... 1-38

22 H 22 .... 2-16
6 Hg 600 .... 5903 59-15
7 CI 248-5 .... 24-45 24-53

C?»NH-i,HCl,6HgCl 1016-5 .... 100-00

Ohloraurate of Ethyl-methyl-conine. — Terchloride of gold precipi-
tates from aqueous hydrochl orate of ethyl-methyl-conine, a sulphur-

yellow, flocculent precipitate which rapidly becomes crystalline. From its

hot aqueous solution, it is deposited in slender needles on cooling. When
dried, it melts below 100°, and solidifies into a crystalline mass on cooling.

V. Planta & KekuM.
C22NH22CI-» 310 .... 61-14
Au 197 .... 38-86 38-67

C2^NH2i,HCl,AuC13 .... 507 .... lOO'OO

Chloraplatinate of Ethyl-methyl-conine is sometimes precipitated as a

yellow crystalline salt on mixing together the aqueous solutions of hydro-
chlorate of ethyl-methyl-conine and bichloride of platinum; if, however,
the solutions are more dilute, it is deposited after a time in beautiful

octohedrons which are slightly soluble in cold water aud more soluble in

hot water, but insoluble in alcohol aud in ether.

T. Planta & Kekule.

22 C 132 .... 35-37 35-49
N 14 .... 3-75

22 H 22 .... 5-89 6-54
Pt 98-7 .... 26-45 26-43

3 CI 106-5 .... 28-54

C^NH2>,HCl,PtC12 373-2 .... lOQ-QO

Prlmanj Kuclexis C"H".

Oil ofWine. C'^H'".

Sercllas. Ann. Cliim. Phys. 39, 153.

Marciiand. J.pr. Chem. 15, 10.

Liffht or sweet oil qf wine consists partly of this compound. Oleum tint, Huile
douce du vin, Etherol, Weinol.

Formation and Preparation. When sulphovinate of wine-oil is de-

composed by water or aqueous alkalis, an oily body is formed, which
floats on the surface of the liquid; if this oil is collected and left to itself,

in a cool place, for several days, it deposits crystals of etherin. The oil

containing the crystals, is washed on a moistened filter, with water, as

long as the wash-water continues to exhibit an acid reaction
; the funnel

is then placed over a bottle; and after the filter has become dry, the oil of

wine runs through aud the etherin remains on the filter. (The filter remains
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saturated with oil of wine, which may be extracted by ether-alcohol,
and remains behind when the ether-alcohol is evaporated.) (SeruUas.)— Marchand dries oil of wine thus obtained in vacuo.

Properties. Yellowish oil having a peculiar aromatic odour. Sp. gr.
:= 0*92 1. Boils at 280°. When submitted to cold, it becomes less

fluid ; at 25° it is viscid like turpentine ;
at 35° it is solid. In the

anhydrous state it does not conduct electricity. (SeruUas.)

e ,1 • Marchand.
SeruUas.

mean.

16 C 96 .... 85-71 83-4 to 86-0 .... 84-38
16 H 16 .... 14-29 13-3 to 13-9 .... 14-15

CiSHie 112 .... 100-00 96-7 99-9 .... 98-53

Oil of wine mixes with anhjdrous sulphuric acid, evolves heat, turns

brown, and gives off an ethereal odour, while the sulphuric acid deliquesces.
If the mixture is made carefully, no sulphurous acid is evolved; and, on

saturating the mixture with baryta, a soluble baryta-salt is obtained,
which burns on platinum foil with a brilliant flame, leaving a residue of

strongly tumefied charcoal and sulphate of baryta, and, when melted
with potash, yields sulphurous acid and an inflammable gas ; the salt

cannot be obtained crystallised, and therefore probably consists of ethio-

nate of baryta. (Marchand.)
Oil of wine dissolves, without alteration, in oil of vitriol, and is pre-

cipitated from the solution by water ; if, however, it is warmed, an acid
is formed, which yields a soluble salt with baryta. (Marchand.)

Etherin.

Hennel. J. of Sc. 19, 96; Phil. Trans. 182G, 240; Schiv. 49, 58;
Fogg. 9, 12.

Serullas. Ann. Chim. Fhys. 39, 153
Marcuand. J. pr. Chem. 15, 10.

Weindlcamphor, Camphor or Siearoptene of wine-oil.

Formation. By boiling suljihovinate of wine-oil with caustic-potash
(Hennel). It is deposited in the cold from the light oil of wine obtained

by decomposing sulphovinate of wine-oil with water or aqueous alkalis.

(Marchand, SeruUas). Formed also from sulphovinate of wine-oil, which
has become thick by keeping. (Hennel.)

Preparation (p. 175). The etherin which remains on the filter after

the oil of wine has run off", is distilled in a bent glass tube, and the solidi-

fied distillate is melted and poured out in thin layers, which are re-

peatedly pressed between blotting paper, as long as the paper continues
to take up oil. (Serullas.)
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Properties. Etberin forms long brilliant, transparent prisms (Serul-

las), resembling napbthalin. (Hennel.) It is tasteless, but has a peculiar
aromatic odour, like that of wine-oil, especially when heated. It is fria-

ble and grates between the teeth. Sp. gr. = 0'98. (Serullas.) Melts a
little above 100° (Hennel), at 110° (Serullas), into a clear liquid. Dis-
tils at 260°, without leaving a residue. (Serullas.)

Hennel. Marchand.
tnean.

16 C 96 .... 85-71 8211 .... 84-60
16 H 16 .... 14-29 13-44 .... 14-30

C^H"" 112 .... 100-00 95-55 .... 98-90

Isomeric with oil of wine. (Serullas.) Fechner supposed etheria to contain

oxygen. (^Sc/iiv. 49, 73.)

Decompositions. 1. Etherin is decomposed, at a red heat, into charcoal
and a hydrocarbon. (Serullas.) With anhydrous sulphuric acid and with
oil of vitriol it behaves like oil of wine (p. 176). (Marchand.) Dis-

solves in warm sulphuric acid with pale-red colour; in cold nitric acid,
with dark-red colour, which is destroyed by heat, after which a white

precipitate is produced on the addition of water. (Hennel.)
Etherin is insoluble in water (Serullas), also in hydrochloric acid,

aqueous alkalis, and acetic acid, even when heated. (Hennel.) It dis-

solves in alcohol and in ether, and crystallises from the solutions in

prisms. (Hennel, Serullas.)

Appendix to Oil of Wine.

The so-called Sulphovinate of Wine-oil.

C«H»S*0^

Hennel. J. of Sc. 19, 96; Phil. Trans. 1826, 240; ScKw. 49, 5S; Pcgg.
9, 12; Phil. Trans. 1828, 365; Pogg. 14, 273; abstr. iSchw. 55, 116.

Serullas. Ann. Chim. Phys. 39, 153; Pogg. 15, 20.
LiEBiG. Pogg. 21, 40.

Zeise. Pogg. 31, 371.

Marchand. J. pr. Cheni. 15, 8.

Oil of wine. (Hennel, Marchand.) Double sulphate of ether and carluretied
hydrogen; neutral sulphate of carburretted hydrogen (Serullas); ethyl-sulphate qf
etherol; (Blhylsc/wefsaures Aetherol (Litb'ig) ; sulphate ofethyl and etherol, schwefel-
saures Aethyloxyd-Aetherol (Berzelius); sulphate of etherin. Discovered by Hennel
in 1826.

Formation. Passes over in the preparation of ether, towards the end
of the distillation

(viii, 2.37). It is formed, but in exceedingly small
quantities, not only on distilling, but immediately on mixing alcohol
with sulphuric acid. (Marchand.) It is also produced when ether
is acted upon by anhydrous sulphuric acid in the preparation of isethioiiic

VOL. XIII.
jj
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acid (Liebig, viii, 429), and by tbe dry distillation of the sulphovinates

(viii, 417.)

Preparation. 1. When 1 part of alcohol is distilled with 2^ parts of

sulphuric acid, a little ether passes over first, then a yellowish oil

and an aqueous ethereal liquid ; the former is separated from the latter,

and freed from uncombined sulphuric acid and a part of the sulphurous
acid, the alcohol, and the ether, by agitation with water (which, according
to Liebig, should be ice-cold). The oil is then separated from the water
and placed over sulphuric acid under the receiver of an air-pump,
which is slowly exhausted in order that the evaporation of the ether and

sulphurous acid may not cause the liquid to boil violently. (Serullas.)

Liebig finally treats it with fused chloride of calcium.— 2. Crystallised

sulphovinate of lime is dried carefully but completely in vacuo, and sub-

mitted to dry distillation. The distillate is purified as in the first method;

(Serullas.) Liebig mixes with the sulphovinate of lime, which is dried

completely and with the greatest care^ an equal weight of freshly burned

lime, and distils the mixture at a moderately high temperature. The dis-

tillate, which contains the sulphovinate of wine- oil dissolved in alcohol,
is mixed with water, which precipitates the oil, and dried over

sulphuric acid in vacuo. Marchand obtained less oil of wine on adding
lime than without it; he therefore recommends the distillation j)^' se of

the sulphovinates, especially of the basic lead- salt. Hennel washed the

Eulphovinate of wine-oil, which passes over towards the end of the distil-

lation in the preparation of ether, with carbonate of potash and water,
and removed the ether by evaporation.

-=— But the carbonate of potash
removes sulphovinic acid. (Hennel ; Liebig, Handworterbuch, i, 122.)

Properties. Yellow oil, thicker than volatile oils. (Hennel.) When
moist it is colourless and transparent. After remaining for 24 hours under

the receiver of an air-pump, it acquires a dark-green colour, but becomes
colourless again on being shaken up with water or exposed for a long
time to the air

;
the oil rendered colourless by water, remains so even in

contact with potassium, but becomes green again when heated. (Serul-

las.)
—

Liebig and Marchand were never able to obtain sulphovinate of

wine-oil coloured green ; Marchand is, therefore, of opinion that the

coloration observed by Serullas, arose from some accidental impurities.

Sp. gr.
= 1-05 (Hennel); r]33 (Serullas). It has a peculiar, penetrating,

aromatic odour, and a sharp, fresh, somewhat bitter taste ; rather like

that of mint. (Serullas.) It is neutral. (Liebig.)

8 C
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the same composition from first to last (Marchand); towards tbe end,

however, it evolves a quantity of sulphurous acid, and leaves sulphuric
acid and charcoal. (Hennel.)

— 3. When placed under water, it decom-

poses, after some time, into crude oil of wine (a mixture of oil of wine
and etherin), which ascends to the surface, and aqueous sulpho-
vinic acid. If but little water is used, this decomposition takes place

very slowly; if the oil is warmed with water, it takes place in a
hvf seconds. (SeruUas, Marchand.)— 4. When treated with aqueous
alkalis, it immediately decomposes into a salt of sulphovinic acid and
crude oil of wine. (Serullas.) Sulphovinate of wine-oil treated

with caustic potash decreases visibly in bulk and becomes more viscid.

If the undissolved portion is purified from ])otash by ether, there

remains, after evaporation of the ether, a yellow and very thick oil, which
volatilises completely when heated, without undergoing decomposition.'
This oil, if allowed to stand for several days, solidifies into a crystalline
mass of etherin. (Hennel.) When sulphovinate of wine-oil is heated
with aqueous potash, it becomes turbid, then white and untransparent, but
no lighter oil rises to the surface. After the alkaline liquid has been
removed by washing with water, water poured upon the oil becomes
acid. If the oil be now distilled in a retort with a large quantity of

water, it disappears as the boiling continues, and yields a distillate having
a slightly ethereal odour, with a small quantity of transparent colourless
oil floating on its surface; this oil solidifies, completely, into a crystalline
mass at 0°. (Liebig.)

— 5. Potassium does not decompose sulphovinate of

wine-oil in the cold; but, on heating, defiant gas, with a smell of garlic, ia

evolved, and there remains a residue of charcoal mixed with a little sul-

phide of potassium and a large quantity of sulphate of potash. (Serul-
las.)

— 6. With a concentrated solution of tersulphide or pentasulphide of

potassium in alcohol, it forms, in a iew minutes, a neutral liquid, from
which a large quantity of sulphovinate of potash is soon deposited, and
also sulphur, if pentasulphide of potassium is used. The liquid which is

poured oflf" is alcohol, containing in solution an oil rich in sulphur,
either thialol or a mixture of this oil with oil of wine which has been
acted upon by sulphuretted hydrogen. This sulphuretted oil is yellowish,
heavier than water, and has a most repulsive alliaceous odour

;
it can

scarcely be distilled by itself, and passes over very slowly when distilled

with water. Its alcoholic solution does not precipitate a solution of
acetate of lead

;
if hydrate of potash dissolved in almost absolute

alcohol is added to it, a clear mixture is formed, which does not change ;

if, however, the alcohol contains more water, a considerable quantity of

hyposulphite of potash is deposited in 48 hours. This oil is also formed
when sulphovinate of wine-oil is shaken up with aqiieous pentasulj)hide
of potassium, and collects, for the most part, at the bottom of the

aqueous solution of the sulphovinate of potash. If too little sulphovinate
of wine-oil was used, the filtrate yields, when heated, a fresh quantity
of oil, which appears to be the same as the first, and the sulphovinate
of potash is converted into sulphate. (Zeise.)

Sulphovinate of wine-oil is slightly soluble in water. (Serullas.)
It dissolves readily in alcohol and in ether (Hennel), from which it may
be precipitated by water. (Serullas.)

N 2
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Caprylene C^^H^".

Cahours. Compt. rend. 31, 143,

J, Bouis, Compt. rend. 33, 144; 38, 936; Ann. Pharm. 92, 39G ;

N. Ann. Chim. Phys. 44, 114.

M. Berthelot. Compt. rend. 44, 1350; Ann. Pharm. 104, 185.

Octylene (Gerhardt) ; Pryle (Gm.).

Formation. Caprylene is formed, together with gaseous hydrocarbons,

marsh-gas, and hydrogen, Avhen pelargonic acid is distilled with potash-
lime. (Cahours.)

— 2. By heating caprylic alcohol with sulphuric acid

or with chloride of zinc, (Caprylic alcohol and sulphuric acid, mixed in the cold,

form caprylene, together with sulphocaprylic acid and sulphate of capryl),— 3, By
heating iodide or chloride of capryl with sodium or mercury. (Bouis.)

Preparation. 1, An intimate mixture of 1 part of pelargonic acid with

4 parts of potash-lime is heated nearly to dull redness, and the clear

mobile amber yellow distillate is rectified, the temperature then rising

from 105° to 140°. The greater part, consisting of caprylene, passes over

between 106° and 110°. (Cahours.)
— 2. When caprylic alcohol is dis-

tilled with sulphuric acid, the mixture blackens and evolves sulphurous

acid, while caprylene distils over as a colourless oil, which is purified by
washing with water and rectifying ^er se. (Bouis.)

— 3. Fused chloride

of zinc dissolves readily in caprylic alcohol ; on heating the liquid, water

undecomposed caprylic alcohol and caprylene pass over, and the caprylene
is obtained pure by removing the water and pouring back the distillate

two or three times. (Pure caprylic alcohol is completely converted into caprylene

by a single distillation with fused chloride of zinc, the temperature remaining stationary
at 125°. (Douis.)

Properties. Colourless, strongly refracting liquid, having a somewhat

powerful odour. Boils at "125° (Bouis); if prepared by the first method,
between 106° and 110°. (Cahours.) Specific gravity = 0-723 at 17°

(Bouis) ; when prepared according to 1, its sp. gr. is 0*708 at 16°.

(Cahours.) Vapour-density of caprylene prepared according to 1,

= 3-954 ; according to 2, = 3-90.

Cahours. Bouis.

a. b, c.

16 C 96 .... 85-n 84-9 .... 85*6 .... 8564 .... 8562
16 H 16 .... 14-29 14-8 .... 14-3 .... 14-39 .... 14*47

G'«H'6 112 .... 100-00 997
~

99^9 .... 100-03 .... 100-09

Vol. Density.

C-vapour 16 6-6560

H-gas 16 1-1088

Caprylene-gas 2 7-7648
1 3-8324

a was obtained from caprylic alcohol by the action of sulphuric acid ; b, by the
action of chloride of zinc ; c, from chloride of capryl by the action of sodium.
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Decompositions. 1. Caprylene burns with a very bright flame.—
2. Heated with bromine it forms a heavy liquid, C'^H'^'Br^ (Cahours.)
Bromine dropped into caprylene produces a hissing sound and forms a

thick, colourless liquid. (Bonis.)
— 3. Caprylene acted upon by chlorine

becomes so violently heated that it takes fire. If the action is allowed

to proceed more slowly, and finally terminated in sunshine, hydrochloric
acid is evolved and pentachlorido of caprylene is formed. (Bonis.)

—
4. One volume of caprylene rapidly absorbs, at ordinary temperatures,
from 7 to 8 volumes of hydrochloric acid gas, and then slowly takes up
more, so that in two hours, 10 volumes are absorbed; in 5 days, 1 2 volumes;
in 11 days, 13 volumes; in 17 days, 14 volumes; and in 23 days,
15 volumes; chloride of capryl is formed, which, after it has been
shaken with aqueous potash, may be separated by distillation. If

caprylene is heated with a saturated aqueous solution of hydrochloric
acid at 100°, chloride of capryl is formed, but the transformation is not

complete, even after heating for 100 hours. (Berthelot.)
— 5. Capry-

lene is violently attacked by concentrated nitric acid, and forms nitro-

and binitro-caprylene. (Bouis.) When concentrated nitric acid is

dropped upon caprylene, a violent action takes place, and the mixture

begins to boil, with evolution of nitrous acid. On cooling, the liquid

separates into two strata, the upper, which is yellow and oily, consisting
of nitro- and binitro-caprylene, and the lower of nitric acid. From the

latter, white prismatic crystals are often deposited, consisting of an acid

which is readily soluble in alcohol. This acid is more certain to bo
obtained when the nitric acid is added in small portions at a time, and
the resulting action is allowed to subside before any fresh acid is added.
It melts when heated, and evolves thick white irritating vapours ;

with

potash and oxide of silver, it forms salts, the latter of which explodes
when heated and dissolves in ammonia and nitric acid, but not in water.

(Bouis.)
— 6. With fuming nitric acid, caprylene forms binitrocaprylene.

(Bonis.)
— 7. When an alcoholic solution of caprylene is treated, first

with nitric acid, then with ammonia, and lastly with sulphuretted hydro-
gen, sulphur is deposited, and thin yellow needles are formed, which
bccojne white on exposure to the air, and when heated, melt, swell-up,
and burn with a white flame, leaving a residue of charcoal. Perhaps the

body is C"NH". (Bouis.)
— 8. Caprylene heated with sodium is not

attacked ; but, if dry chlorine gas is passed into the liquid, the compound
C'^H^ClNa' is immediately formed with evolution of hydrogen:

Ci«Hi6 + 2Na -I- CI = C'OH'SNa.NaCl -f- H.

With iodine or bromine, the corresponding iodine and bromine com-

pounds are formed. (Bouis.)

Combinations. Caprylene is insoluble in water. It dissolves iodine in

large quantities and becomes red. (Caprylene removes iodine from its aque-
ous solution.) It dissolvesiodideoimercury, when heated with it. (Bouis.)

Caprylene is readily soluble in alcohol and in ether.
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Metacaprylene.

Bouis. iV. Ann. Chim. Phys. 44, 124.

When Nordhausen sulphuric acid is allowed to act upon caprylic
alcohol for a long time, there collects on the surface of the liquid a trans-

parent layer of oil, which gradually increases in quantity. The oil,

which is metacaprylene, is obtained pure by washing it with water,

alcohol, and aqueous potash.
It is inodorous and colourless. Begins to boil at 250°, the tempera-

ture then rising and the liquid acquiring an unpleasant odour of perspira-
tion. Sp. gr.

= 0-814 at 15°.

16 C
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Caprylic Ether P

C"H"0 = C'oH^HO.

Bouis. iV. Ann. Chim. Phys. 44, 138.

Bonis obtained, by distilling eodiura-capryl alcohol with chloride of

capryl, a liquid of peculiar odour, which passed over at 50'', and after-

wards at an increasing temperature. It contained 75' 97 C and 1305 H
(C'*H''0 = 79-3 C and 140 H), and must have contained traces of
chloride of capryl. The same liquid was obtained by following the
method employed by Balard (xi, 7) in the preparation of amylic
ether.

Caprylic Alcohol.

J. Bonis. (1851.) Comyb. rend. 33;, 144; Ann. Pharm. 80, 304; Imtitut.

1851, 258 ; Ann. Pharm. 80, 306; Comjjt. rend. 38, 935; 39, 288;
Ann. Pharm. 92, 395; iV. Ann. Chim. Phys. 44, 103; Compt. rend.

41, 603; N. Ann. Chim. Phys. 48, 99; Ann. Pharm. 97, 34.

Wl. Mosciini.v. Ann. Pharm. 87, 111; Pharm. Centralbl. 1854, 171.

R, Railton. Chem. Soc. Qti. J. 6, 205; Pharm. Centr. 54, 256.

Wills. Chem. Soc. Qu. ./. 6, 307; N. Ann. Chim. Phys. 41, 103.

W. S. Squire. Chem. Soc. Qu. J. 7, 108; Pharm. Centr. 1855, 256;
Ann. Pliartn. 92, 400.

Facet. Compt. rend. 37, 730; Ann. Pharm. 88, 325.

Cahours, Compt. rend. 39, 254; Ann. Pharm. 92, 399.

LiMPRicHT. Ann. Pharm. 93, 242; N. Ann. Chim. Phys. 43, 490;
Epistolary Communication.

Stadeler. J. pr. Chem. 72, 241.

Octylic alcohol, Hydrate of Octyl.

The oil which Bouis obtained by the method described on the follow-

page was first regarded by him as caprylic alcohol, then as oenanthylic

alcohol; but ultimately he returned to his first opinion, which was after-

wards corroborated by Moschnin, Squire and Cahours. Railton and Wills,
on the contrary, consider it to be cenanthylic alcohol, while Limpricht
regards it as caprylic aldehyde. According to Stadeler, conanthol is

formed in the simple distillation of ricinolate of soda, and if an excess
of hydrate of soda is employed, the products are oenanthylic alcohol and

methyloenanthal.

Formation. By the action of hydrate of potash upon castor-oil,
ricinolamide or ricinolic acid. (Bonis.)

— 2. When fusel-oil prepared
from the marc of grapes, is distilled, the less volatile portion which

passes over between 160° and 165° is found to consist of a mixture of

oenanthylic alcohol and caprylic alcohol. (Faget.)
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Preparation. Castor-oil is saponified with hydrate of potash or soda,
and as much more alkali is added as amounts to half the oil employed.
The whole is then heated moderately in an alembic, till the mass, which

foams at first, has become thicker and the foam has subsided; it is then

more strongly heated, so as to melt the alkali, as long as caprylic alcohol

continues to distil over as a colourless, oily liquid. When stinking

vapours begin to escape, the operation is stopped. In this reaction,

hydrogen is evolved and sebate of potash remains in the residue :

C36H3406 + 2(K0,H0) = C«'Hi60«,2KO + C>«H«03 + 2H.

If the heat is not strong enough to melt the alkali, caprylic alde-

hyde is formed.— As the mass is apt to overflow and stop the con-

denser, in which it solidifies, the capital of the alembic and the con-

denser are connected by a wide tube, which can be broken if neces-

sary; or the lateral opening of the alembic is closed with a cork. (Bouis.)
Wills saponifies castor-oil with potash, separates the soap with common
salt, and melts the solid mass with one-third of its weight of hydrate of

potash, until aromatic vapours are evolved
;
he then distils the whole

from a copper alembic, taking care to avoid decomposing the sebate of

potash.

Pu7'ijication. The caprylic alcohol thus obtained, which amounts to

one-fourth of the volume or one-fifth of the weight of the castor-oil

employed, is repeatedly distilled over fresh pieces of potash, until no

more brown substance remains in the residue. (Bouis.)
There then remains with the potash a brown and very viscid mass. On

distilling impure caprylic alcohol with potash, a violent reaction takes place,
the mass swelling up, and a brown liquid being formed. When this liquid is

separated from the potash by water, it forms a brown oil lighter than water,
of a strong irritating odour, ofsp.gr. 0-840, readily soluble in ether and le-s

soluble in alcohol. It contains 81-38 per cent. C and 13-57 percent. H.

(Bouis.) The oil obtained by distilling castor-oil with hydrate of potash
is always a mixture of caprylic aldehyde with caprylic alcohol: hence it

always unites with the alkaline bisulphites, and forms a soapy mass. On
account of the greasy nature of this compound, the separation of the alde-

hyde from the alcohol is but incompletely effected by means of alkaline

bisulphites, whereas in Bonis' method by rectification over hydrate of

potash, the aldehyde is destroyed. (Limpricht.)

Properties. Caprylic alcohol is a colourless, transparent, oily liquid
of a strong aromatic odour. It makes grease-spots on paper. Boils at

180= (Bouis); at 179° (Moschnin, Wills); at 179° (Squire.) Sp.gr. =
0-823 at 17" (Bouis); 0-792 at 16-5°. (Wills.) Vapour density= 4-55 (Bouis); 4-019. (Kailton.) It is without action upon polarised

light. (Bouis.)

1(5 C
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Vol. Density.

C-vapour 16 C'65G0

H-gas 18 1-2474

O-gas 1 M093

Capryiic alcohol vapour .... 2 9"0127

1 4-5063

Decompositions. Capryiic alcohol burns with a white brilliant flame.

— 2. It docs not appear to be changed by exposure to the air. (Bonis.)
When oxygen is passed through boiling capryiic alcohol, a large quantity
of capryiic acid is formed. (Railton,) (According to Railton, who considers

the alcohol as cenanthylic alcohol, the acid thus formed is oenanthylic acid.) Oxygen
does not act at the boiling heat upon pure capryiic alcohol free from

aldehyde. (Bonis.)
3. Nitric acid oxidises capryiic alcohol, and forms various fatty acids,

amongst others capryiic acid, according to the concentration of the acid

and the duration of the action. The reaction is violent, and accompanied
with evolution of red vapours; on boiling, the liquids mix and fatty acids

distil over. In one experiment, an acid oil insoluble in v;ater, was obtained, from
which fatty acids (amongst others, oenanthylic acid) distilled over from 140° to 14.5°,

and then as the temperature rapidly rose, neutral empyreumatic oils came over. —
When nitric acid was allowed to act for a longer time, an acid liquid was formed, pro-

bably containing caproic and butyric acids.— Dilute nitric acid produces crystals the

same as those which it forms from caprylene (p. 181), and a layer of oil which
floats on the surface of the liquid. Aqueous potash extracts from this oil oenanthylic
and capryiic acids. The undissolved portion of the oil, after having been washed ; nd

dried, burns when heated, becomes black and emits acid vapours, leaving a residue

of charcoal. Concentrated potash acts violently upon the oil, eliminating ammonia oa
the application of heat. (Bonis.)

4. Sulphii7-ic acid dissolves readily in capryiic alcohol, and if the mix-
tine is not cooled, imparts to it a red colour gradually becoming darker,
and forms sulphocaprylic acid. Generally, also, sulphate of capryl and

caprylene are formed at the same time. If the mixture, after standing for 24

hours, is j)Oured into a concentrated aqueous solution of carbonate of potesh, efferves-

cence takes place, and the mixture becomes warm; the liquid then separates into three

strata, the lowest of which consists of sulphate of potash, and the middle stratum of aa

aqueous solution of sulphate and carbonate of potash ;
the upper yellow oily stratum

diminishes in bulk when washed with water, which dissolves from it caprylato of potash.
The undissolved oil is brown, soluble in water, insoluble in potash; when distilled, it

blackens, giving off sulphurous acid and caprylene, and leaves a residue of charcoal not

containing potash. (Bouis.)

5. Capryiic alcohol acted upon by fuming sidphxiric acid, is first

converted into sulphocaprylic acid, and then, if the action is continued,
into metacaprylene (p. 182). (Bouis.)

6. Capryiic alcohol submitted to the action of pentachloride of pJios-

phorns is decomposed, with violent evolution of heat, into chloride of

capryl and oxychloride of phosphorus. (Bouis.)
— 7. Capryiic alcohol

absorbs hydrochloric acid gas and evolves heat; on heating the liquid to

a temperature between 120° and 130", chloride of capryl is formed.

(Bouis.)
— 8. Fused chloride of zinc dissolves in capryiic alcohol, and

forms a clear solution which, when heated at 125°, gives off water and

caprylene. (Bouis.)
— 9. When capryiic alcohol is acted upon by glacial

phosphoric acid for a long time, phosphocaprylic acid is formed, which

gives soluble salts with lime, baryta, and oxide of lead. (Bouis.)
10. Capryiic alcohol forms with phosphorus and bromine, bromide of

capryl; with phosphorus and iodine, iodide of capryl. (Bouis, Wills

Squire.) On beating capryiic alcohol with phosphorus and iodine, the
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liquid divides into two strata, the lower of which yields phosphoretted

hydrogen and phosphoric acid, and therefore probably contains hypo-

phosphorous acid. During the reaction, hydrocarbons are almost always
formed, apparently owing to the action of phosphoric acid upon the

caprylic alcohol. (Bouis.)
— 11. When potassium is thrown into caprylic

alcohol, hydrogen is evolved and a compound is formed which may be

considered as caprylic alcohol in which one atom of hydrogen is replaced

by one atom of metal. Water decomposes the compound into caprylic alco-

hol and aqueous potash. (Bouis, Wills.) (In proportion as the potassium-

compound is formed, the liquid becomes pasty, and assumes a yellow, and

finally a reddish brown colour.)
— When sodium is introduced into caprylic

alcohol, it becomes bright and remains so without being acted upon ;
on

heating, a violent action takes place, and the white compound is formed

which turns brown on exposure to the air. The sodium-compound does not

melt; it dissolves more abundantly in cold than in hot caprylic alcohol.

(Bouis.)
— 12. Caprylic alcohol heated with alkalis above 250°, gives off

hydrogen, a hydrocarbon, and an acid. (Bouis.)
— 13. Caustic lime

decomposes caprylic alcohol at a high temperature, forming hydrogen and

gaseous hydrocarbons.
— 14. Caprylic alcohol reduces dry oxide of silver

(but not nitrate of silver) on heating, and forms a metallic mirror.

(Bouis.)

Combinations. Caprylic alcohol is insoluble in water.

It dissolves phosphorus, sulphur^ and iodine. (Bouis.)
It rapidly absorbs gaseous hydrochloric add with evolution of heat;

on heating the liquid, the gas is evolved and leaves the caprylic alcohol

unchanged. (Bouis.)
Combines with chloride of calcium, forming very deliquescent prisms,

which dissolve more abundantly in cold than in hot caprylic alcohol,

and are decomposed by water. (Bouis.)
Dissolves fused chloride of zinc and forms a clear solution.

Dissolves in wood-spirit, alcohol and ether, and very readily in

acetic acid.

Dissolves fats, resins, and soft copal with readiness. Hard copal
swells up in it and finally dissolves. (Bouis.)

Violet-coloured substance.

C^H'sciNa^ = C«NaHi5,NaCl .'

Bouis. N. Ann. Chim. Phys. 44, 144.

Formation. By the action of sodium on chloride of capryl (p. 181).
— 2. By heating

chloride of capryl with sodium in a sealed tube.— 3. When caprylene is heated with

sodium, and the mixture is acted upon by dry chlorine, the violet body is formed, with

evolution of hydrogen, a portion of the caprylene remaining unaltered even if an excess

of sodium is used. — 4. Caprylene is mixed with a small quantity of chloride of

capryl, or with caprylene which has been treated with chlorine, and the mixture is

submitted to the action of sodium.

The compound may be dried in vacuo at 130"*, without suffering decomposition;

merely becoming somewhat lighter in colour.

If exposed to the air after being pressed between paper, it becomes white, forming
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Boda and chloride of sodium. It sometimes takes fire spontaneously, probably owing
to adhering sodium.

When lieated, it evolves hydrogen, and leaves a residue of charcoal and finely
divided sodium.

It is decomposed by nearly all liquids that contain oxygen. Placed in contact
with water, it becomes exceedingly hot, and evolves a little hydrogen [(probably owing
to adhering sodium), and forms soda, chloride of sodium, and caprylene.

It is destroyed by chlorine, or by a large excess of chloride of capryl.
It may be preserved unaltered in rock-oil and in caprylene.

Caprylic Aldehyde.

C"H"02 _ C'«H",0'.

LiMPRiCHT. Ann. Pharm. 93, 242; N. Ann. Chim. Phys. 43, 490; Ann.
Pha)-m. 97, 370.

Bouis. Compt. rend. 41, 603; iV. Ann. Chim. Phys. 48, 99; Ann. Pharm.
97, 34.

Stadeler. J.pr. Chem. 72, 241.

Formation. 1. By submitting castor-oil soap to dry distillation.

(BouiS.) In this process only oenanthol distils over, which, when pure, boils between
151° and 152°, and there remains in the retort the soda-salt of the same acid as is

formed when castor-oil is distilled alone.
(Stadeler.)

— 2. By distilling castor-

oil, or the soaps obtained from it, with potash. (Limpricht.) In this

process, when an excess of potash is present, a mixture of caprylic alcohol

and caprylic aldehyde is formed; the more gently the heat is applied,
and the less the temperature exceeds 225"— 230°, the greater is the

quantity of caprylic aldehyde obtained. (Bouis.)
— 3. The distillate

obtained from a mixture of caprylate and formiate of lime has the odour
of caprylic aldehyde, and forms a crystalline compound with bisulphite of
soda. (Limpricht.)

Preparation. 1. When the crude distillate obtained from castor-oil,
as described at page 184, is shaken up with concentrated aqueous
bisulphite of potash or soda, the liquid solidifies, in consequence of the
formation of crystals, into a sticky mass, which is repeatedly pressed out
between fresh folds of blotting paper, washed wiih alcohol, and dried over
oil of vitriol. The product is afterwards dissolved in hot water, whereupon
the caprylic aldehyde separates and may be dried over chloride of
calcium and rectified. (Limpricht.) (?ee also p. 189.)

2. Castor-oil is saponified with soda, the soap precipitated by common
salt and pressed, then dissolved in water and again precipitated by
salt. The soap thus freed from excess of soda is washed, first with water

containing salt and afterwards with pure water; it is then pressed, dried,
and distilled in small portions, the mass swelling up and caprylic aldehyde
passing over, which may be purified as in the first method. In this

reaction, no gas is evolved, and the residue contains, not sebacic acid, but
a new acid, perhaps C^^H'^O*. (Bouis.)

3. Castor- oil soap obtained as above is decomposed with chloride
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of barium, and the baryta-salt distilled at a gentle heat : tlie mass does

not swell lip. The distillate is purified as in the first method. (Bouif.)

Properties. Capvylic aldehyde is a colourless liquid (Limpricht),
which refracts light strongly. (Bouis.) It has an aromatic odour (Lim-

pricht); a strong odour recalling that of bananas. (Bouis). It has a

caustic taste. Sp.gr, =: OSlS at 19'' (Bouis); 0-820. (Limpricht.)
Boils at 178" (Limpricht), at 171^ under the common atmospheric pres-
sure. (Bouis.)

16 C
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of platinum-black. When heated, it burns with a luminous yellow flame.

It mixes with sulphuric acid and evolves heat, and is precipitated by
water from the yellow solution apparently unchanged. It behaves like

caprylic aldehyde with ammonia, potash, oxide of silver, and chromic
acid.

Methylojnanthal is insoluble in water, but mixes with alcohol and
with ether in all proportions.

Caprylic Acid.

C16H160* — c»«H^O*.

Lerch. Ann. Pharni. 49, 223.

Fehling. Ann. Pharm. 53, 400.
Iljenko & Laskowsky. Ann. Pharm. 55, 87.

Gottlieb. Ann, Pharm. 57, 63.
T. Redtenbaciier. An7i. Pharm. 59, 51; 57, 145.

Schneider. Ann. Pharm. 70, 118.

Alex. Muller. J. pr. Chem. 56, 103.

RowNEY. Chem. Soc. Qu. J. 5, 22; J. pr. Chem. 56, 246.

Railton. Chem. Soc. Qu. J. 6, 205; Pharm. Centr. 1854, 256.
Bouis. N. Ann. Chim. Phys. 44, 122; 48, 99.

Discovered by Lerch in 1844.

Sources. Caprylic acid exists as a conjugated compound in butter from
cow's milk (Lerch); in cocoa-nut fat (Fehling); in Limburg cheese (Iljenko
& Laskowsky); in human fat (hence also in perspiration.) (Lerch, Ann.
Pharm. 59, 57.) In beet-root fusel-oil (A. Miiller, Fehling; Dingier, Pol.
Jour. 130, 77); in tliat portion of Scotch fusel-oil which distils over between
190° and 220", in combination with oxide of ethyl or of amyl (Rowney); in

the fusel-oil from rice or maize-spirit. (Wetherill,PAan».C'enfr. 1854,271.)

Formation. In the oxidation of caprylic alcohol with nitric acid

(Bouis), or by heated oxygen (Railton); in the oxidation of caprylic alde-

hyde. (Bouis.)
In the dry distillation of oleic acid or of fats containing olein (Gott-

lieb); in the oxidation of oleic acid by strong nitric acid (Rodtenbacher);
in the oxidation of the more volatile part of the distillate obtained
from rape-oil by nitric acid. (Schneider.)

— It is formed together with

oonanthylic acid and other acids, in the oxidation of oil of rue. (Cahours,
Compt. rend. 31, 143), and of Chinese-wax (Buckton, Chem. Soc. Qu. J.

10, 166) by nitric acid. — In the decomposition of Demar9ay's choloidic

acid with nitric acid. (Redtenbacher, Ann. Pharm. 57, 1 45); also, together
with many other volatile acids, in the putrefaction of yeast. (Al. Miiller,

J.pr. Chem. 70, 66; 0. Hesse, J. pr. Chem. 71, 473.)

Preparation. 1. From butter of cow's milk. The mixture of capry-
late and caprate of baryta, obtained in the preparation of butyrate of

baryta, as described at x, 85, is dissolved completely in boiling water, and
the solution is filtered boiling, whereby the filtrate becomes filled on

cooling with scales of caprate of baryta having a fatty lustre; these

crystals are filtered otif and the mother-liquor is reduced to one-fourth
of its volume, whereupon an additional quantity of caprate of baryta
crystallises out. The caprylate of baryta remains in solution, and by
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allowing the motber-liquor to evaporate in the suu, it is obtained in

grains and nodules, of the size of a poppy-seed. The crystals are purified

b}' recrystallisation . (Lerch.) (For preparation of the acid from the baryta-salt
see below.)— 2. From cocoa-nut fat. The caprylate of baryta obtained,

according to xi, 415, is decomposed by a dilute acid, the caprylic acid

rising to the surface in the form of an oil. The oil is decanted, washed
•with a little water and distilled by itself, when it leaves a small residue.

(Fehling.)
— 3. Fifty pounds of strongly smelling Limburg cheese are

cut into tine pieces and distilled for several days with water, or as long
as the distillate continues to smell of cheese (to prevent the cheese from

burning, fresh water is added from time to time, and the whole is stirred

up). The turbid, strongly alkaline distillate is supersaturated with

sulphuric acid, again distilled, and the distillate is neutralised with

baryta-water, whereby valerate of baryta and a little butyrate of baryta
are obtained. When the cheese which remains in the still is saponified
with potash, and the soap decomposed with sulphuric acid, it yields, if

again distilled with the same precautions, an acid distillate which is to be

mixed with baryta-water and evaporated down as long as crystals con-

tinue to form. This salt, after being separated from the mother- liquor
which contains butyrate and valerate of baryta, dissolves for the most

part on boiling with 7 parts of water, and thus yields a solution of butyrate
and caproate of baryta, and a residue of caprylate and caprate of baryta,
which may be separated by crystallisation as in the first method

(Iljenko & Laskowsky.)
— 4. Oleic acid or fats containing olein are

submitted to dry distillation; the distillate containing volatile acids and

hydrocarbons is digested with dilute aqueous carbonate of soda, and

rapidly evaporated in order to drive off the hydrocarbons; and the tole-

rably concentrated solution is decomposed in a retort with tartaric acid

and distilled. The distillate saturated with baryta and treated according
to 1, yields first caprate and then caprylate of baryta, and a little uncrys-
tallisable mother-liquor, probably containing valerate and butyrate of

baryta.

Properties. Colourless, Solidifies below 12^, and melts between 14'^

and 15°; when slowly cooled, it crystallises in lamime resembling choles-

terin. At ordinary temperatures it is greasy, and crystallises at about
10° in fine needles. (Lerch.) Smells like perspiration (Lerch, Redten-

bacher); has a faint unpleasant odour, which increases on warming, and
then resembles that of sebacic acid; it is very irritating to the eyes.

(Fehling.)
The aqueous solution tastes strongly acid and sharp.

(Lerch.) Boils at 236°, the boiling point rising to 238°, and ultimately
to 240°. L^. gr.

= 0-911 at 20°. Vapour-density = 5-31. (Fehlkig.)

16 C
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Decompositions. Caprylic acid decomposea sliglitly at a high tem-

perature, and leaves a clear brownish residue, which accounts for the

vapour-density coming out too high. (Fehling.) Heated with 4 pts. of

hydrate of lime, it yields gaseous and liquid hydrocarbons of the formula

C"H". (Cahours, Compt. rend. 31, 144.)

Caprylic acid is sparingly soluble in water. (Lerch.) It dissolves in

400 pts. of water at 100°, and at 110° separates out again almost com-

pletely in crystals. (Fehling.)
The salts of caprylic acid are but sparingly soluble, with the exception

of those of ammonia; potash, and soda. (Lerch.)

Caprylate of Baryta.— Preparation {^. \^V). Crystallises on evapora-
tion from its hot solutions in fine scales having a fatty lustre; by spon-
taneous evaporation of the solution, in white chalky grains of the size of

a poppy-seed. (Lerch.)
Fine crystalline grains and geodes resembling poppy-seeds ;

when
obtained by spontaneous evaporation, very hard prisms having a fatty
lustre and more than a quarter of an inch long. (Redtenbacher.) It is

very bulky. After drying it has a fatty lustre. (Fehling.) Permanent
in the air at the ordinary temperatures and at 100°. (Lerch.)

When distilled alone at a temperature which is gradually raised to a
red heat, the salt yields a residue containing a quantity of charcoal, and a
distillate consisting of acid water, and a yellow oil which smells of acetone
and afterwards deposits white flakes. The salt rapidly heated with hydrate
of lime, yields a distillate which resembles butter, and contains caprylone
and an oil, probably an aldehyde. (Guckelbergei*, Ann. Pharm. 69, 202.)
In contact with oxychloride of phosphorus, it forms caprylic anhydride.
(Chiozza, Ann. Pharm. 85, 220.)

Dissolves with difficulty in watei". (Lerch.)
of water at 10° in 50 pts. at 100°. (Fehling.)

decompose on exposure to the air. (Lerch.)

Perfectly insoluble in alcohol and in ether.

Dissolves in 106"6 pts.
The solution does not

16 C ...

15 H ....

3 ....

BaO

96

24
76-6
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Whito precipitate, permanent in the air. Melts below 100*

Sparingly soluble in water.

16 C ....

15 H ....

3 ...

PbO

nent
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alcohol and the solution is digested with phosphorus till the former

becomes colourless. (Squire.)
— 2. Small portions of phosphorus and

iodine are added alternately to caprylic alcohol, care being taken to

avoid an excess of phosphorus, which would form red iodide of phos-

phorus (to 100 pts. of the alcohol, 50 iodine and 6 phosphorus are taken).

On distilling the strongly fuming liquid, water passes over first, then a

liquid lighter than water, containing a quantity of caprylene, and finally

the boiling point rises to 200°, and a beautiful violet-coloured liquid

distils over together with vapour of phosphorus, phosphoric acid, and

phosphoretted hydrogen, leaving a residue of red phosphorus and a

syrup. The distillate is washed with carbonate of soda and afterwards

with water; it is then submitted to fractional distillation, whereby iodide

of capryl is obtained at 210°. (Bouis.)

Properties. Iodide of capryl is an oily liquid, smelling of oranges.
It boils at 210° with decomposition, turning deep red from free iodine

(Bouis); between 191° and 196° (Wills); at 193°. (Squire.) Sp. gr.
=

1-31 at 16°. (Bouis.)

16 C
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and then distilled. The distillate is washed with water, then with
dilute carbonate of soda, and again with water, and dried over chloride of
calcium. (Moschnin.)

— 2. A piece of phosphorus is placed in caprylic
alcohol, and bromine gradually added till the phosphorus has disappeared;
more phosphorus is then added as long as the liquid is decolorised. The
liquid is warmed to expel the hydrobromic acid, then distilled, and the

product which passes over at 190° is collected, washed with dilute car-

bonate of soda, and then rectified alone. (Bonis.)
Bromide of capryl is an oily liquid, having a strong narcotic odour

(Moschnin); smells of oranges, like chloride of capryl. (Bouis.) Heavier
than water. Boils, with decomposition, at 190°. (Bonis.) Leaves a
carbonaceous residue when distilled. The yellowish distillate excites

tears, and contains less bromine than bromide of capryl; when treated
with water, it loses its colour and becomes lii;hter than water.

(Moschnin.) Bromide of capryl burns with a smoky flame bordered with

green. (Bouis.)
With potassium or sodium it behaves like chloride of capryl.

(Bonis.)
Heated with potash, it forms bromide of potassium and caprylic

alcohol, (Moschnin.)
Bromide of capryl precipitates silver-salts in alcoholic solution, but

more slowly than the iodide. (Bouis.)
Insoluble in water, soluble in alcohol.

Chloride of Capryl.

C"H"C1 = Ci«H'«,HCl.

Bouis. If. Ann. Chim. Phys. 44, 128.

M. Berthellot. Compt. rend. 44, 1350; Ann. Pharm. 104, 185.

Ether caprylchlorhydrique, Chorcapryl, Chlorprylafer.

Formation. 1. By the action of hydrochloric acid on caprylic
alcohol. (Bouis.)

— 2. By the action of pentachlorido of phosphorus
on caprylic alcohol. (Bouis.)

— 3. By the action of hydrochloric acid

upon caprylene (p. 181). (Berthelot.)

Preparation. 1. Caprylic alcohol is saturated with gaseous hydro-
chloric acid, the absorption being attended with evolution of heat ;

or the alcohol is mixed with concentrated fuming hydrochloric acid and

the mixture is heated in a sealed lube to 120° or 130". By this treat-

ment only a portion of the alcohol is converted into chloride.— 2. Ca-

prylic alcohol is poured into a long-necked flask, which is cooled with

water ; pentachlorido of phosphorus is added in small portions and

heat is applied, if no more action ensues in the cold, until the liquid

distils over. In order to decompose the oxychloride of phosphorus, the

distillate is cautiously mixed with water, aud the chloride of capryl,
which floats on the liquid is washe<l, first with water containing soda, then

with pure water, and rectified. (Bouis.)

Properties. Colourless liquid. Boils at 175°, but the temperature
o 2
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rises towards the end of the distillation. Lighter than water. Smells

very much like oranges. (Bonis.)

Bouis.

16 C 96 .... 64-64 64 52
17 H 17 .... 11-44 11-32

CI 35-4 . 23-92 24-30

Ci«Hi7Cl 148-4 .... 100-00 100-14

Chloride of capryl burns with a smoky flame bordered with green,
and forms hydrochloric acid.

It does not precipitate salts of silver.

In contact with sodium or potassium in the cold, it yields capryl

On heating chloride of capryl with sodium, the metal assumes a

violet colour, swells up violently with elevation of temperature, and
evolves hydrogen. Chloride of sodium is then formed, which by absorb-

ing the liquid makes the latter pasty. If the liquid (containing less

chlorine) obtained by the distilling this product, be placed in a second
retort together with sodium, the violet colour again appears; and if the

operation be repeated till the distillate is free from chlorine, it is found
to consist of pure caprylene :

2[C«Hi7Cl] + 3Na = [C56H»5Na,NaCl] + C^m^<^ + NaCl + 3H (Bouis).

Conjugated Compounds containing the nucleus C"H'".

Sulphocaprylic Acid.

CI8H18S208 _ C"H180^2S0^

Bouis. Compt. rend. 33, 144; N. Ann. Chim. Phys. 44, 124.

MoscHNiN. Ann. Pharm. 87, 114.

Preparation. Two pts. of caprylic alcohol are slowly mixed with
one part of sulphiiric acid, the whole being cooled in order to prevent
evolution of sulphurous acid, and the mixture is allowed to stand in a

moderately warm place. After 6 or 7 days, two strata are formed, the

lower consisting of the excess of sulphuric acid, the upper of sulpho-

caprylic acid. (Moschnin.) When equal parts of sulphuric acid and

caprylic alcohol are employed, sulphurous acid is generally evolved, and
the mixture blackens if not properly cooled. It is therefore preferable
to use Nordhausen sulphuric acid, which produces no blackening and less

evolution of sulphurous acid; care must however be taken to avoid con-

tinuing the action too long. (Bouis.) After being saturated with car-

bonate of lime, baryta or lead, the liquid yields soluble salts. Free

sulphocaprylic acid is obtained by exactly decomposing the baryta salt

with dilute sulphuric acid, or by decomposing the lead-salt with sul-

phuretted hydrogen, and evaporating the liquid in vacuo. (Bouis.)

Sulphocaprylic acid is a colourless syrupy liquid, which decomposes
and chars when heated. (Bouis.)
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It dissolves very readily in water
; the solution has a strong acid

reaction, and is resolved by heat into caprylic alcohol and aqueous
sulphuric acid, (liouis, Moschnin.)

Sidphocaprylate of Potash.— 1. The product obtained by the action
of sulphuric acid upon caprylic alcohol is saturated with carbonate of

potash, evaporated to dryness, and the residue is extracted with boiling
alcohol, which leaves the sulphate of potash undissolved and deposita
sulphocaprylate of potash in shining laminao on cooling.

— 2. Sulpho-
caprylato of baryta is exactly decomposed by carbonate of potash.

White, shining, unctuous to the touch. Tastes exceedingly bitter,
and then sweet.

Bouis.

16 C 96 .... 37-3 3714
18 H 18 .... 6-9 6-92

S03 40 .... 15-7

K0,S03 87-2 .... 33-9 34-06
2 O 16 ... 6-2

Ci6H>7K02,2S03 + Aq .... 257-2 .... 1000

At 100° it becomes red and acid. Burns when heated, leaving a
residue of sulphate of potash, and forms sulphate of potash and caprylic
alcohol when heated with aqueous carbonate of potash. Distilled wiih

cyanate of potash, it yields a fluid and a crystallisable substance, which
form caprylamine when treated with potash, and are in all probability

cyanate and cyanurate of capryl. (Bouis.)

Sulphocaprylate of Baryta is obtained by saturating crude sulplio-

caprylic acid with carbonate of baryta, filtering, and carefully evaporat-

ing the solution over a water-bath until it crystallises. It forms flexible

iiacreous crystals, when obtained by cooling the hot solution (Moschnin);
sometimes fine needles, when crystallised from alcohol. (Bonis.) hi

vacuo only nodular masses are formed. (Mosctinin.) The salt tastes

strongly bitter and then sweet. The crystals give oft" 6" 67 per cent, of

water (2 At. = 6'09 per cent.) in vacuo over sulphuric acid, and then

yield 42 06 per cent, of sulphate of baryta. (Moschnin.) (CH"BaO',
2S0' requires 42 per cent.) The crystallised salt contains 25'12 per
cent, of baryta, corresponding to the formula C"H"BaO',2SO' + 3Aq.
(Calculated 25'15 per cent. BaO). (Bonis.)

The dry salt, if allowed to stand for a long time in vacuo, becomes
red and emits a strong odour which excites coughing. It blackens at

100° and decomposes without melting. Burns with a clear blue flame;

leaving a residue of sulphate of baryta. (Moschnin.)

Sulphocaprylate of Lime crystallises in white tablets, tastes bitter and
feels like soap. '(Moschnin.)

Aqueous sulphocaprylic acid dissolves iron and zinc, with evolution

of hydrogen.

Sulpliocaprylic acid forms with oxide of lead two salts probably con-

taining 1 and 2 atoms of oxide of lead to 1 atom of acid.— a. The neu-

tral salt, obtained by saturating the acid with carbonate of lead,

crystallises readily and has an acid reaction. •— 5. The basic salt is
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obtained as a transparent mass by digesting the neutral salt with oxide
of lead and evaporating the colourless alkaline solution. Its solution

absorbs carbonic acid from the air and is converted into the neutral salt.

(Moschnin.)

Sulphocaprylic acid is readily soluble in alcohol. (Bouis.)

Nitrate of CapryL
Ci6jj"N0« = C"H"0,NO».

Bouis. N. Ann. Ghim. Phys. 44, 136.

Ether caprylaxotique, Salpetercaprylester.

Preparation. Iodide of capryl is dissolved in boiling alcohol, an

excess of alcoholic nitrate of silver added to the solution, and the pre-

cipitated iodide of silver separated by filtration; on adding water to the

alcoholic solution, the nitrate of capryl is separated as an oil.

Smells like the acetate of capryl. Lighter than water. Begins to

boil at 80°, then becomes black, while the temperature rises, and yields
a strongly smelling acid distillate with a residue of charcoal.

Burns with a luminous flame.

Boiled with alcoholic potash, it yields crystals of nitre and caprylic
alcohol .

Nitrate of capryl is soluble in alcohol.

Methyl-caprylic Ether.

C18H20O2 = C'H'0,C^«H"0.

Wills. Chem. Soc. Qu. J. 6, 314; N. Ann. Chim. Phys. 41, 103.

Bouis. N. Ann. Ghim. Phys. 44, 139.

Methyl-capryldther, Octylate of Methyl, Methylate of Octyl.

Formed by the action of iodide of methyl upon caprylate of sodium,

(Wills.)

C^KH'J'QS + C^H^I = C»SH20O2 + KI.

Methyl-caprylic ether is a thin mobile liquid having a strong odour.

Boils between 160-5° and 161°. Sp. gr. = 0830 at 165°. Vapour-
density, about 4-2. (Wills.)

According to Wills, who regards caprylic alcohol as oenanthylic alcohol, the

compound is methyl -oenanthylic ether, C'^H'^O^ = C-H''0,C"H'50. The analysis

gave 73-8 p. c. C and 13-8 II, the formula C'SH^OQ^ requiring 75-0 C and 13-9 H,
while C'H^^O^ requires 74'7 C and 13-7 H. The vapour- density calculated from
C'8H»02 is 4-99 and from C'^Hi^O^ it is 4-5. The substance was not obtained pure.

Insoluble in water, readily soluble in alcohol and in ether.
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Caprylate of Methyl.

Fehling. Ann. Phdrm. 53, 405,

Caprylsaures methyloxyd, Caprylformester.

2 pts. of caprylic acid is dissolved in 2 pts. of wood-spirit and
1 pt. of sulphuric acid is added. The mixture becomes turbid and soon

separates the ether, which is decanted, washed with water and dried with

chloride of calcium. ».

Smells highly aromatic and at the same time of wood-spirit. Sp. gr.= 0-882. Vapour density = 5-48.

Fehling. Vol. Density.
18 C .... 108 .... 68-35 .... 6838 C-vapour 18 .... 7-4880
18 H .... 18 .... 11-39 .... 11-42 H-gas 18 .... 1-2474

4 O .... 32 .... 20-26 .... 20-20 O-gas 2 .... 2-2186

C18H180* 158 .... 100-00 .... 100-00 Vapour 2 .... 10-9540
1 .... 5-4770

Ethyl-caprylic Ether.

Wills. Chem. Soc. Qu. J. 6, 312; iV. Ann. Chim. Phys. 41, 103.

Aethyl-capryl'dther, Vinecaprylather, Octylate of Ethyl, Ethylate^of Octyl,

Formed by the action of caprylate of sodium upon an equivalent

quantity of iodide of ethyl.

Colourless, mobile liquid, having an odour different from that of

caprylic alcohol. Boils at 177°. Sp. gr.
= 0791 at 16°. Vapour-

density = 5-095.

Calculation, i. Calculation ii. Wills.

20 C 120 .... 75-95 18 C 108 .... 75-00 75-16
22 H 22 .... 13-92 20 H 20 .... 1388 14-44
2 16 .... 10-13 2 16 .... 11-12 10-40

C20H22O2.... 158 .... 100-00 C18H20O2.... 144 .... 10000 10000

VoL Density. Vol. Density.

C-vapour 20 8-3200 Or: 18 7*4880

H-gas 22 1-5246 20 1-3860

O-gas 1 1-1093 1 1-1093

Vapour 2 109539 2 99833
5-4769 1 4-9916

According to Wills, (calc. ii) the compound is ethyl-oenanthylic ether. This view

agrees best with the analysis and the vapour-density, and is furthermore in accordance

with the recent investigations of Stadeler on the alcohol obtained from castor-oil

(p. 182).

Burns with a luminous flame.

Insoluble in water, readily soluble in alcohol and in ether.
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Acetate of Capryl.

C20JJ20O4 — C*H30',C>«H"0.

Bouis. i.V. Ann. Chim. Phys. 44, 135.

Ether-caprylactslique, Essigcaprylester,

Formation and Preparation. 1. By distilling caprylic alcohol with
acetic acid. — 2. When hydrochloric acid gas is passed into a solution

of caprylic alcohol in acetic acid, acetate of capryl is formed and may
be separated by water. — 3. A solution of caprylic alcohol in sulphuric
acid is distilled with acetate of soda (the liquid while hot assuming a
transient violet colour); the distillate is rectified after being well washed
and dried; and the liquid which passes over at the boiling point of the

ether is collected separately.
— 4. An alcoholic solution of iodide of

capryl is boiled with crystallised acetate of silver; the iodide of silver

is filtered ofiT; and the alcohol evaporated from the filtrate ou a water-

bath; or the ether which has formed is separated by water. On heating
iodide of capryl with dry acetate of silver, the liquid turned red and a quantity of

acetic acid was set free.

Liquid having a pleasant fruity odour. Boils at 193°. Lighter
than water.

Bouis.

20 C 120 .... 69-76 69-41
20 H 20 .... 11-62 11-86
4 O 32 .... 18-62 18-73

C^H^^G^ 172 .... 100-00 100-00

Acetate of capryl burns with a bright flame. It is dissolved by sul-

phuric acid, and is precipitated from the solution by water; if the sulphuric
acid is concentrated, formation of sulphurous acid and caprylene takes

place, and water separates from the solution a red oil.

When boiled with potash, acetate of capryl is resolved into acetate

of potash and caprylic alcohol.

Insoluble in water. Soluble in alcohol.

Caprylene.

G. GucKELBERGEB. Ann. Pharm. 69, 201.

Preparation. 1 pt. of caprylate of baryta is mixed with 2 pts. of

hydrate of lime in a warmed retort and the mixture is heated rapidly
over a naked charcoal fire to dull redness, so tliat if half an ounce of the

salt is employed, the operation is over in 20 or 30 minutes. Dense white

vapours are then evolved, which condense in the receiver, surrounded by
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cold water, into a yellow oil, soon solidifying into a buttery mass. This
substance is pressed between paper, wbich absorbs a dark yellow oil, and a
white mass is ultimately left, which is washed with cold alcohol and

crystallised from boiling alcohol.

Propertus. White mass resembling Chinese-wax; crystallises from
its solutions in needles having a silky lustre. It is tasteless and has a

slight odour of wax. Melts at 40°, and when melted, solidifies at 38°

into a crystalline mass. Lighter than water, but sinks in alcohol of

sp. gr. 0-69. Boils at 178°, and distils without alteration.

Guckelberger.

30 C 180 .... 79-64 79-18

30 H .„ 30 .... 13-27 13-32

2 O 16 .... 7-09 7-50

C30H30O2 226 .... 100-00 lOO'OO

Decompositions. Caprylone is not acted upon by cold nitHc acid, not

even by the fuming acid. But at the melting point of caprylone, nitric

acid of sp. gr. 1-4 acts violently upon it; and evolves vapours which,
when passed through water, impart to it an ethereal odour. A dark

yellow oil remains, which is freed from the acid by water. The oil is

heavier than water, has a burning aromatic taste, and is nearly insoluble

in water, but dissolves readily in aqueous alkalis. Its ammoniacal solu-

tion forms with silver-salts, and also with lead-salts, precipitates of the

colour of yolk of egg. The silver-salt decomposes very rapidly, even
in vacuo; it explodes at a gentle heat; hence the yellow oil is probably

nitrocaprylic acid.

Caprylone is not acted upon by potash.
It does not reduce an ammoniacal solution of silver.

Insoluble in water.

Caprylone dissolves abundantly in alcohol of 80 per cent,, and still

more when the alcohol is hot, so that the solution becomes pasty on

cooling.

Caprylone dissolves so abundantly in hot wood-spirit that the solution

becomes pasty on cooling.
Dissolves readily in ether, and in oils both volatile vnxd fatty.

Caprylate of Ethyl.

C^H^O* = C*H»0,C"H"0».

Fehlino. Ann. Pharm. 53, 403.

Caprylsaurea Aethyloxyd, Caprylvinester.

To a solution of 2 pts. of caprylic acid in 2 pts. of absolute alcohol,
1 pt. of sulphuric acid is added. The mixture immediately becomes

turbid, and the ether se))arates from it in a few seconds. The product
is freed from the acid by washing with water, and then dried over

chloride of calcium.
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Caprylate of ethyl is a colourless, limpid liquid. It has a pleasant
odour of pineapples. Sp.gr. = 0-8738 at 15°. Boils at 214°. Vapour-
density = 6-100^

20 C
20 H
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it gives off an aromatic vapour, which strongly irritates the throat.

Unctuous to the touch. Lighter than water. JBoils at 280^, but the

temperature rises to 290° towards the end of the distillation, while the

residue becomes coloured and stinking, empyreumatic products pass
over.

It becomes acid by prolonged exposure to moist air, forming caprylic
acid. It is not changed by boiling water, even on distillation.

Heated with a moderately concentrated solution of potash, it yields

caprylate of potash.
In conta,ct with aniline, it becomes slightly heated, and solidifies in a

few days into a buttery mass which is difficult to obtain pure.

Oxygen-nucleus C"H"0\

Hydride of Suberyl. C^«H"0^

Boussingault. J. Chlm. med. 12, 230; J. pr. Chem. 7, 211; Ann.
Pharm. 19, 308.

TiLLEY. Mem. Chem. Soc. 1, 1; Ann. Phai'm. 39, 166; Phil, Mag. J,

18, 417.

SuberonCi

Formation and Preparation. 1 . Formed, together with hydrocarbons,

by the action of lime upon suberic acid at a moderate heat. (Boussin-

gault.)
— 2. When suberic acid is distilled with caustic lime, an agree-

ably smelling, thick brown oil passes over; and on rectifying this oil

till the boiling point rises to 178°, benzol passes over first, then hydride
of suberyl, and a black pitchy mass remains in the retort. (Tilley.)

Properties. Colourless liquid. (Tilley.) Boils at 186° (Boussingault),
at 176°. (Tilley.) Does not solidify at — 12°. Smells strongly aromatic

(Boussingault); agreeably. (Tilley.) Vapour density
= 4-392. (Bous-

singault.)

16 C 96 76-19
14 H 14 11-11

2 O 16 12-70

14 C ..,
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Decompositions. 1. Hydride of suberyl is readily oxidised to suberic

acid by nitric acid. (Bousslugault.) In this reaction, another acid,

crystallising in fine needles, is formed as well. (Tilley.)
— 2. When

chlorine gas is passed through hydride of suberyl, the liquid becomes

heated, forms hydrochloric acid, blackens, and is completely decomposed
if not cooled. When no more hydrochloric acid is formed, a thick oil

of sharp, unpleasant odour remains, which may be freed from excess of

chlorine by heating with carbonic acid gas. This oil cannot be distilled

without decomposition, but blackens and decomposes when heated.

When the chlorine-compound is dissolved in alcoholic potash and tbe

solution diluted with water, a thick ethereal oil is precipitated, heavier

than water, brown in colour, and possessing the odour, taste and other

properties of benzoate of ethyl. (Tilley.)

Appendix.

Cork-resin.

BotJssiNGAULT. InstUut. imeannee, No. 142; abstr. /. pr. Chem. 7, 213;
J. Chim. Med. 1 2, 230.

When ether is poured upon cork, it assumes a pale-yellow colour,
and the solution deposits cork-resin on evaporation.

Small needles.

Calculation according to Boussingault. Boussingaolt.

32 C 192 .... 84-95 82-4
26 H 26 .... 11-50 IM
O 8 .... 3-55 6-5

C32H260 226 .... 10000 100-0

Cork-resin is converted by nitric acid into oxalic acid and a wa
(named cerin by Chevreul).

Suberic Acid.

C"H"08 = Cl«H"0^0«.

Bbugnatelli. Crell.Ann. 1787, 1, 145.

Bouillon Lagrange. Ann. Chim. 23, 42; abstr. Scher. J. 6, 591;
further: J. Pharm. 8, 107.

Trommsdorf. a. Tr. 17, 2, 46.

Chevreul. Ann. Chim. 62,323; n\so N. Gehl. 5,yiQ\ further: Ann.
Chim,. 96, 182; also Schw. 16, 336.

Bbandes. Schw. 32,393; 33, 83; 36, 263; further: Ann. Pharm. 9,

295; N. Br. Arch. 21, 319.
BussY. J. Pharm. 8, 107; 19, 425.
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BoussiNOATTLT. J. Chim. Med. 12, 230; J. pr, Ckem. 7, 211; Ann.
Phai-m. 1 9, 307.

Harff. N. Br. Arch. 5, 303.

Laurent. Bev. scienl. 10, 123; J. pr. Chan. 27, 313; Ann. Chim. Phys.
66, 157.

Bromeis. Ann. Pharm. 35, 89.

TiLLEY. Ann. PMrm. 39, 166; Phil. Mag. J. 18, 417; Mem. Chem.
Soc. 1, 1.

Sacc. Ann. Pharm. 51, 222.

Gerhardt. Compt. chim. 1845, 178.
Laurent & Geruardt. N. Ann. Chim. Phys. 24, 1 84.

WiRZ. Ann. Plmrm. 104, 261.

Korhsiiure.

Formation. By the action of nitric acid upon cork, paper (Brugna-
tclli, A. Gehl. 1, 340), elder-pith (Link [Chevreul opposes him]), the

bark of trees, and linen rags (Berzelius, Lehrhuch, 3 Aufl. 8, 47). Also
in the oxidation of oleic acid (Laurent), stearic acid (Bromeis), castor-

oil (Tilley) and linseed-oil (Sacc) by nitric acid. — By treating hydride
of suberyl with nitric acid.

Preparation. 1. Rasped cork is distilled with 6 pts. of nitric acid

of 30° B. till only a small residue is left; this is placed in a porcelain
dish and, while constantly stirred, evaporated to the consistence of

honey. The mass is treated with boiling water which extracts suberic

acid, rendered impure by artificial bitter, and leaves woody fibre together
with wax. On evaporating and cooling the solution, the suberic acid

separates and may be purified, either by repeated solution in hot water
and cooling, or by boiling with powdered charcoal, or by combination
with lime and precipitation by hydrochloric acid. Berzelius {LeJirbuch,
3rd Ed. 8, 48) recommends sublimation. (According to Brandes, 9'G pts. of
cork yield 1 pt. of suberic acid; according to Chevreul, 12 pts. of cork are required to

yield that amount.)
2. The suberic acid obtained according to x, 434, is a mixture of

that acid with an oil which is soluble in nitric acid, and with azelaic

acid, which is soluble in water. The product is dissolved in hot water,

whereby the oil is separated in drops, and the whole is allowed to stand
at a temperature between 50° and 60° until all the oil, except a small

portion which floats on the liquid, has settled to the bottom of the vessel.

The solution is then decanted from the oil and left to cnol, whereupon
the suberic acid crystallises : it is collected on a filter, washed with
cold water, and dried. In order to extract the azelaic acid, the powdered
acid is placed in a flask and treated with 2 or 3 times its volume of

ether, which dissolves all the azelaic acid and a large quantity of suberic

acid besides. The residual suberic acid is boiled with pure nitric acid

for two or three hours, allowed to crystallise by cooling, washed, and
then obtained pure by solution in boiling water and crystallisation.

(L'.iurcnt.)

3. Stearic acid is heated with nitric acid, which is renewed until

all the stearic acid has disappeared and a clear solution is formed.
This solution evaporated down to half its volume, solidifies in 24 hours

to an almost solid mass, which is washed on a funnel with cold water (in
order to remove the mother-liquor which contains succinic acid) then
thrice recrystallised from hot water, pressed and dried. (Bromeis.)
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4. Oleic acid is digested with nitric acid, renewed until no more
action is perceptible. On cooling below 0°, the solution solidifies in 12
hours into a yellowish-white, soft mass, consisting almost entirely of
suberic acid. The product is collected on a funnel, half closed with a

piece of glass rod, and the mother-liquor containing pimelic, adipic, and
lipic acids, together with an oil soluble in nitric acid, runs away, and
leaves the suberic acid. This is washed with cold water, recrystallised
four, five, six times from boiling water, then pressed aud dried.

(Bromeis.)
5. when 1 pt. of castor-oil is heated with 2 pts, of nitric acid diluted

with its own bulk of water, and the boiling liquid is poured off from the
solid residue, the solution on cooling deposits suberic acid, which is puri-
fied by boiling with nitric acid and repeated crystallisation. (Tilley.)
If the dilute nitric acid is allowed to act rapidly upon the oil, a quantity
of aMianthylic acid passes over, and suberic acid remains in the residue;
if, however, the whole is slowly heated, a quantity of prussic acid
is formed together with a nitro-acid (C'*X'H^''0^). (Bonis, JS/'. Ann. Chim.

Fhys. 44, 92.)
6. One pt. of linseed-oil is heated with 2 pts. of commercial nitric acid

diluted with 4 pts. of water, whereupon the oil first turns red and is

then converted into a yellow resin; the liquid is decanted and the resin

again treated with concentrated nitric acid, which is poured off after 4 or
5 hours and renewed. By a more prolonged action of nitric acid, the
suberic acid is converted into an oil smelling of butyric acid. The

pi'oduct is crystallised 3 or 4 times from water, in order to remove the
nitric acid, then dried between blotting paper, melted at a gentle heat,
and distilled as rapidly as possible, a slight residue of charcoal then

remaining. The distillate, which is rendered impure by a black resin, on
which account it smells of acetone, is dissolved in boiling water; and
the solution is purified with animal charcoal which has been washed
with nitric acid, and filtered : pure suberic acid then crystallises out
on cooling. (Sacc.)

7. The fatty acids of cocoa-nut-oil, of comparatively high atomic

weight, which result from the decomposition of the soda-soap with

sulphuric acid, and remain iu the residue after the volatile acids have
been distilled off, are boiled in a capacious retort with 3 pts. of com-
mercial nitric acid. At first the whole boils quietly, giving off red and

peculiarly smelling vapours, which violently attack the organs of respira-

tion; but after the boiling has been continued for 14 days with fresh

additions of nitric acid, a violent reaction sets in, abundant vapours are

evolved (which may partly i^roject the mass into the receiver) while the

fatty acids, which at first solidified into a cake upon the nitric acid,

partly settle to the bottom in the form of a thick viscid oiL The boiling
is continued till the thick oil, which at first increased, is wholly con-

verted into a white crystalline paste (for which about two months are

requisite), and upon which nitric acid has but little action : the nitric

acid is then distilled off as completely as possible, and the contents of the

retort are dissolved in water. A yellow solution is thus produced which
is rendered turbid by minute globules of oil, but on standing in a warm
place deposits the oil and becomes clear. The solution is next poured off

from the oil and evaporated on a water-bath until most of the nitric acid

has been driven off, and the residue solidifies on cooling; the mass is

redissolved in water; and the solution again evaporated as long as nitric

acid goes off. The pasty crystalline mass is dissolved in 2 measures of hot
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watorj the white grains which form in the course of 12 hours are sepa-
rated from the mother-liquor (in which pimelic, adipic, lii)ic, and succinic
acids remain), and the liquid is further evaporated as long as detached

grains, consisting of suberic acid, lepargylic acid, and a third acid con-
tinue to crystallise out, and until crystalline crusts, different from the

grains, begin to form. The crude suberic acid thus obtained is washed
with cold water, repeatedly recrystallisod, and lastly crystallised from

gently warmed alcohol until the mineral matter is removed; the recrys-
tallisation is then continued, and the portions containing lepargylic acid
which first crystallise out, are separated from the mother-liquor, which
on further evaporation yields pure suberic acid.

Properties. Suberic acid separates from its aqueous solution on cool-

ing partly as a white, opaque, granular powder, partly in confusedly crys-
talline cakes (Chevreul); in small needles which unite into masses like

cauliflower-heads. (Sacc.) Melts at 120° (Bromeis), between 123° and
124° (Brandes), at 124° (Bussy); when introduced into capillary tubes it

melts partially at 120°, and completely at 128° (Wirz); after drying
at 100°, it melts without loss of weight. Solidifies in a fibrous mass

(Chevreul), crystalline (Boussingault), radiated (Wirz) ;
in a mass

formed of beautiful, transparent, long (acuminated, according to Bromeis),
crystalline needles. (Laurent.) (If the liquid portion be poured off, before the

mass has completely solidified, a hollow space is found in the interior covered with brilliant

needles.) (Bussy.) Volatilises in the air (above 124° according to Bussy)
without residue, in white, suffocating vapours which smell of stearin

(Bouillon, Chevreul); sublimes in closed vessels in needles half an inch

long, and leaves only a trace of charcoal. (Chevreul.) Distils like the fatty
acids when heated in a retort. (Bussy.) Condenses, when volatilised, in the

upper part of the retort as an oil, which solidifies in an acicular mass on

cooling. (Laurent.) Reddens litmus. Tastes slightly acid. Inodorous.
Permanent in the air.

Bouillon- T) T> J
T Bussy. Brandes.
Lagrange.

'

16 C 96 .... 55-17 58-33 .... 55-79 .... 55-41
14 H 14 .... 8-04 7-67 .... 798 .... 8-36
8 O 64 36-79 34-00 .... 36-23 .... 36-23

C'«H»08 174 .... 100-00 100-00 .... 100-00 .... 10000

Boussingault. Laurent.
^

Bromeis.
^ Ti^e^. Wirz.

16 65-1 .... 55-77 .... 56-72 .... 55-09 .... 55-97 .... 54-50
14 H 8-0 .... 8-19 .... 8-45 .... 794 .... 8-15 .... 8-06
8 O 36-9 .... 36-04 .... 34-83 .... 3697 .... 35-88 .... 3744

C"H"08 1000 .... 100-00 .... 100-00 .... ] 00-00 .... 10000 .... 10000

Bussy's and Brandes' suberic acid were obtained from corV ; Laurent's and Bromeis'

(a) from oleic acid and stearic acid (A); Tilley's from castor oil. Boussingault analysed
the acid obtained by the oxidation of hydride of suberyl.

— Compare also Brandes, Ann.
Pharm. 9, 295.

Suberic acid heated with oxide of lead gives off 10-08 per cent, of water (Bussy) ;

10-73 per cent . (Bromeis.)

Decompositions. 1. Suberic acid heated in glass flasks cvolvea
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vapours which violently attack the organs of respiration, and condense

into drops which become solid and crystalline, A carbonaceous residue

is left. (Bromeis.) (See also page 206.)

2. Decomposed by prolonged boiling with nitric acid (Laurent),

forming a volatile oil smelling of butyric acid. (Sacc.) Suberic acid is

not altered by boiling for 8 hours with nitric acid, but retains the same

composition; the remaining nitric acid yields a little more suberic acid on

evaporation. (Bromeis.)
3. Distilled with 4 pts. of hinoxide of manganese, 1 pt. oi sulphuric

acid, and 1 pt. of water, it yields an acid distillate containing formic acid,

and when more strongly heated, a small quantity of a light yellow oil

which solidifies on cooling. (Brandes.)
4. Destroyed by fuming sulphuric acid, with blackening and evolu-

tion of sulphurous acid gas, (Brandes.)
5. Heated with excess oi hydrate of lime, it yields hydrocarbons and

hydride of suberyl. (Boussingault.) When suberic acid is distilled with

quick lime, a thick brown oil passes over containing Boussingault's

hydride of suberyl and perhaps also benzol. (Tilley.)
6. Fused with aniline, it yields suberanilide and suberanilic acid.

(Laurent & Gerhardt.)

Combinations. A. With Water. — The acid dissolves in 120 pts. of

cold water (Bouillon), 80 pts. (Chevreul), 50 pts. (Fourcroy); in 109 pts.

of water at 9°, in 86 pts. at 12° (Brandes), in 98-6 pts. at 18° (100 pts.
of water dissolve 1-014 pts. of the acid) (Wirz); in 38 pts. of water at 60°

(Chevreul), in 5 pts. of water at 84° (Brandes), and in 2 pts. of boiling
water (Bouillon), 1*87 pts. (Brandes), separating from the last solution

on cooling so that the whole solidifies. 100 pts. of the hot saturated

solution cooled to 18° still contain 2'32 pts. of suberic acid in solution.

(Wirz.)
B. Suberic acid dissolves without decomposition in warm nitric acid.

(Chevreul.)

C. With Bases. — The suberates when heated give off their acid

partly decomposed, partly undecomposed ; the suberic acid is preci-

pitated as a white powder from their solutions on addition of a stronger
acid.

Suberate of Ammonia. — Crystallises when its solution is slowly

evaporated, in slender, white, four-sided needles, of silky lustre, united in

tufts. The salt has a pungent saline taste (Brandes); it volatilises when
heated, and is readily soluble in water. (Bouillon.) Yields suberamic

acid when submitted to dry distillation. (Gerhard t.)

Suberate ofPotash.— Four-sided prisms (Bouillon); confused crystal-
line mass, resembling cauliflower-heads; has a neutral reaction and saline

taste. (Brandes.) Melts when heated, tlie acid volatilising. Dissolves

with difficulty in water (Bouillon); dissolves readily and becomes moist

on exposure to the air. (Brandes.)

Suberate of Soda is obtained as a solid, dense white mass, when the

acid is saturated with carbonate of soda, and the solution evaporated to

dryness. (Bromeis ) White, transparent, rectangular prisms and needles.

Neutral. The salt has a bitter saline taste. Dissolves in 1 pt. of cold
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ami in a smaller quantity of hot water; becomes rather moist by exposure
to the air. (Brandes.) Dissolves in alcohol. (Bouillon.)

Brandes. Bromeis.

2 NaO 62 .... 28*44 24-26 .... 28-39

C'6Hi20« 156 .... 71-56 75-74 .... 71-61

C»«Na2H>20*' .... 218 .... lOO'OO 100-00 .... 100-00

Suherate of Baryta.— Suberic acid does not cause turbidity in baryta
water (Cbevrenl), but on evaporation, the salt separates as a white powder
and in uncrystallised films. Fusible when heated. (Bouillon.) Suberate of

ammonia does not precipitate chloride of barium until alcohol is added

(Bromeis); the precipitate is at first almost transparent. (Laurent.) The
salt is almost tasteless. It dissolves in 59 pts. of cold, and in 16-5 pts.
of boiling water. (Brandes.)

Brandes.

2 BaO 153-2 .... 49-54 43-58
Ci«Hi206 156 .... 50-46 56-42

C'«Ba2Hi"08 309-2 .... 100-00 100-00

Suberate of Strontia.— Suberic acid does not precipitate strontia

water. (Chevreul.) On evaporation, the salt is obtained in slightly

transparent films, which give off water in the air and become opaque,
melt when heated, and dissolve in 21 pts. of water at 20°, in 127 pts.

at 30°, in 13-3 pts. at 50° and in 12-8 pts. of boiling water. (Brandes.)
Suberate of ammonia does not precipitate chloride of strontium until

alcohol is added. (Bromeis.) The precipitate is almost transparent at

first. (Laurent.)

Brandes.

2 SrO 103-6 .... 39-90 34-52

Ci6Hi20« 156 .... 60-10 65-48

Ci6Sr2Hi208 259-6 .... 100-00 100-00

Suherate of Lime is precipitated when the aqueous solution of the salt

is evaporated, or when concentrated solutions of suberate of ammonia
and chloride of calcium are mixed together (Chevreul); the salt is not

precipitated until alcohol is added. (Bromeis.) It has a very weak
saline taste. When heated it becomes yellow, then slightly fluid, and

burns with intumescence. Soluble in 39 pts. of cold and in 9 pts. of

boiling water. (Brandes.)

Dried at 100". Brandea.

2 CaO 56 .... 26-41 22-67

C'8H'20« 156 .... 73-59 77-33

C'^Cami^O' 212 .... 100-00 100-00

Suberate of Magnesia.
— When suberate of ammonia is mixed with

chloride of mao'nesium and alcohol aided, a precipitate is formed, which is

at first almost transparent. (Laurent.) White powder and uncrystalline

films, tasting first soapy and then rather bitter. Swells up when heated.

VOL. XIII. P
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Soluble in 1 pt. of water at 1 2°, and in a smaller quantity of hot water.

(Brandes, Bouillon.)

Brandes.

2 MgO 40 .... 20-41 17-53
Ci«Hi20« 156 .... 79-59 82-47

Ci6Mg2Hi208 196 .... 100-00 100-00

Suherate of Alumina.— The ammonia-salt precipitates a saturated

solution of alum. (Chevreul.) Not crystal lisable. Tastes astringent.

(Bouillon.)

Uranic Suherate. — Suberate of ammonia forms a bright yellow pre-

cipitate with uranic sulphate. The precipitate becomes yellowish white
on drying, and contains 58-32 p. c. oxide and 41-68 p. c. of aci<l; blackens

when heated, and evolves white vapours together with a stinking oil,

leaving a greenish grey residue of partly reduced oxide. Dissolves in

300 pts. of boiling water. (Brandes.)

Manganous Suherate.— Yellowish white, slightly transparent mass

resembling cauliflowers. Has a sweetish saline taste with astringent
after-taste. Soluble iu water. (Brandes.)

Suherate of Zinc.— According to Bouillon, zinc-salts are precipitated

by free suberic acid; according to Chevreul -and Bronieis, only by suberate
of ammonia. Soft, white, tasteless powder, which when heated turns

yellow, melts, and leaves a residue of oxide of zinc and metallic zinc.

(Brandes.)

Stannous Suherate. — Suberic acid produces a white precipitate with
stannous chloride. (Chevreul.) Suberate of ammonia produces with
neutral salts of tin, a white precipitate soluble in alcohol. (Bro-
meis.)

Suherate of Lead. — a. Neutral. — Aqueous suberic acid precipitates
acetate and nitrate of lead. (Bouillon, Chevreul, Bromeis.) The salt

produced by adding tribasic acetate of lead to aqueous suberic acid as

long as a precipitate is produced, contains, after being washed and dried,
58-48 per cent, of oxide to 41*52 per cent. acid. (Bussy.) A solution

of acetate of lead is precipitated by suberate of ammonia (Bouillon,

Chevreul, Bronieis), by suberate of baryta (Bouillon), or suberate of

potash. (Brandes.) Dense white, curdy flakes, which dry up to a white

slightly sweet powder. When heated, it melts, swells up, burns, and
chars. Nearly insoluble in water. (Brandes.) The salt is completely
insoluble in water and in alcohol, even when warm. (Bromeis.) Dis-

solves in dilute acetic acid. (Bouillon.)

At 100°. Brandes. Bromeis.

16 C 96 .... 25-29 2580 .... 25-63
12 H 12 .... 3-16 3-26 .... 3-28
6 O 48 .... 12-64 .... 13-46
2 PbO 223-6 .... 58-91 .... 57-63

C>«Pb2H'208 .... 379-6 .... 10000 .... 100-00

Brandes found in a former analysis 52-89 per cent, of oxide of lead, Bouillon

71-iy per cent.
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h. 7^n6cr«*c.— Obtained by digesting a for a long time with basic

acetate of lead. (Bromeifl.)

firomeis.

16 , 96 .... 11-61 11-90

12 H 12 .... 1-45 1-48

6 48 .... 5-81 6-21

6 PbO 670-8 .... 81-13 80-41

^
C'«Pb2H»^Os,4PbO 826'8 .... 10000 100-00

FeiTous Suherate. — Suberic acid and euberate of ammonia produce a

white precipitate with ferrous sulphate. ( Chevreul.) The precipitate melts

when heated, and is decomposed with intumescence. It is converted into

ferric salt by exposure to the air, and is insoluble in water. (Brandos.)

FeiTtc Suherate. — Suberate of ammonia produces a reddish brown

precipitate with ferric hydrochlorate (sulphate). (Bromeis.) The pre-

cipitate becomes brown on drying, and melts and swells up when heated.

Insoluble in water. (Brandos.)

Suberate of Cohali.—^ SaltB oi cobalt form a rose-coloured precipitate
with suberate of ammonia. (Chevreul.)

•Suberate of Copper. — Suberic acid precipitates sulphate, but not
nitrate of copper. (Bouillon.) The ammonia- salt, but not the free

acid, precipitates copper-salts pale-blue (Chevreul), pale-bluish green
(Brandos)^ of a fine blue-green. (Bromeis.) The salt melts and decom-

poses when heated. It dissolves very slightly in water. (Brandos.)

, Brandes.
2 CuO 79-6 .... 33-79 28-75
C'«H'20« 156 .... 66-21 71-25

CioCu^H'^QS .... 235-6 .... 100-00 10000

Mercurous Suherate. — Suberic acid produces a white precipitate with
mercurous nitrate. (Bouillon, Chevreul.)— Aqueous suberic acid dissolves

.but a small quantity of mercurous oxide. (Harff.) The Salt is prepared by
precipitating mercurous nitrate with suberate of potash.

— White, loosely
coherent, tasteless powder. Turns grey when exposed in the moist state

to the sun. Contains 70'91 per cent, of mercurous oxide {C^^\V-0'^,2WfO
requires 72-72 per cent, of mercurous oxide). A small portion sublimes unde-

coraposed when heated, and leaves a residue of charcoal. With nmmonia
the salt forms a black double salt ; with potash it yields mercurous oxide. Cold nitric

acid dissolves the salt slowly, bot nitric acid quickly. By boiling with water or alcohol

it is resolved into mercury and the mercuric salt. Insoluble in water. Soluble in 2500

pts. of ether. (Harff.)
"

Mercuric Suberate. — Suberic acid does not dissolve mercuric oxide. — Tho
salt is obtained by precipitating mercuric nitrate with suberate of potash.— White, tasteless powder, which coheres on drying. Contains 56-75

per cent, of oxide (C"'H'-(y',2IIgO requires 58-00 per cent, of oxide). The salt is

destroyed by ignition and leaves a residue of charcoal. With ammonia
it forms a white double salt; with potash, it yields yellow mercurous
oxide. Dissolves in hydrochloric acid and in nitric acid. Requires for

p 2
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solution more than 2000 pts of cold water; boiling water dissolves it

more readily. Nearly insoluble in alcohol, soluble in 1200 pts. of ether.

(Harff.)
Basic Ammonio-mercurous Suberate. — The mercnrous salt is sus-

pended in water and treated with ammonia. -Black, light, tasteless

powder, containing 85 '75 p. c. of mercurous oxide. Evolves ammonia
when treated with potash. Hot sulphuric acid destroys the suberic acid

and forms a white powder. Dissolves in concentrated acetic acid and
leaves metallic globules. Insoluble in water, alcohol, and ether.

(Harff.)
Basic Ammonio-mercnric Suberate.— Prepared like the mercurous

compound. White, tasteless powder, which becomes yellow in the sun.

Contains 7549 p. c. of oxide. Leaves charcoal when ignited. Cold

sulphuric acid has no marked action upon the salt; hot sulphuric acid

chars the suberic acid and leaves a white powder. Soluble in hydro-
chloric acid; partially in nitric acid, leaving a white powder. Insoluble

in water, alcohol, and ether. (Harff.)

Suberate of Silver. — Suberic acid produces a white precipitate with
nitrate of silver. (Bouillon, Chevreul.) Suberate of ammonia (and of

potash) forms a white precipitate with nitrate of silver. (Brandes,

Bromeis.) Pulverulent. (Brandes, Wirz.) Becomes violet on exposure
to light (Bussy), especially in the moist state. When heated it melts,
turns yellow, and then black, throws out suffocating vapours, and lesfves

metallic silver. Nearly insoluble in water. (Brandes.)

2 AgO ....

16 C
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Suberate of methyl possesses properties similar to those of the ethyl-
compound. Sp. gr.

= 1-014 at 18°.

20 C
18 H



214 PRIMARY NUCLEUS Ci«Hi6 : OXYGEN-NUCLEUS Ci8H>20<.

acid is precipitated.
— 4. When treated with chlorine^ it forms chloro-

suberate of ethyl.
— 5. Alcoholic ammonia converts it into suberamide.

(Laurent.)
Suberate of ethyl dissolves in every proportion in alcohol and in ether.

(Laurent.)

Chlorosuberate of Ethyl.

Laurekt. Ann. Chim. Phys. 66, 161.

When a stream of chlorine is passed through cold suberate of ethyl, it

acts very slowly upon the ether, and after 1 2 hours scarcely one-fourth
of an atom of hydrogen is replaced. If, however, the treatment is con-
tinued and the ether heated, chlorosuberate of ethyl is formed. This is

probably not the ultimate product of the action of chlorine.

Laurent.

24 C 144 .... 48-L3 48-3
20 H 20 .... 6-78 7*2
2 01 70-8 .... 23-68 T .. ,

8 O 64 .... 21-41 /
^^'^

C2^C12H«>08 298-8 .... 100-00 100-00

Oxygen-nucUus C"H"0*.

Aloisol.

C"H"0« = C"H"0*,0«1

E. RoBiQUET. N. J. Fharm. 10, 241j 7. pr. Chem. 89, 180; abstr.

JV. Ann. Chim. Fhys. 20, 487.

Formation. By distilling aloes with lime.

Preparation. A finely powdered mixture of 100 grammes of aloes
and 50 grammes of lime (if larger quantities are used, secondary products
of decomposition may be formed) is gently heated in a retort until white

vapours and inflammable gases begin to be evolved. The retort is then
removed from the fire, and the reaction continues violently by itself ;

white vapours and a large quantity of inflammable gases are evolved,
and yellow oily drops, consisting of almost pure aloisol, condense in the
cool receiver. More aloisol passes over after the evolution of gas has

ceased, and the remainder is obtained by heating more strongly, and

ultimately to a red heat (or until a reddish oil, containing but little

aloisol, distils). As only a small quantity of aloisol is obtained, the
distillation must bo several times repeated with fresh aloes. The various

products are mixed together in a stoppered bottle and set aside, whereby
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two strata are formed, the upper consisting of impure and very acid

aloisol, and the lower of acid opalescent water (sometimes a few drops of

a greenish yellow tixed oil are formed beutaih ilie two strata.) The Upper stratum

is removed with a pipette, shaken with baryta-water till the acid reaction

is destroyed, dried for several days over chloride of calcium in a sealed

tube (to prevent absorption of oxygen) and distilled 2 or 3 times in an oil-

bath. Only that portion of the oil which passes over at 130° is col-

lected and preserved in a sealed tube. 100 pts. of aloes yield 1 pt. of

aloisol.

Properties. Colourless or pale amber-yellow oil. Sp. gr.
= 0*877 at

15°. Does not solidify at — 20^. Boils at 1 30°. Has a strong penetrating

odour, both of potato-oil and oil of bitter almonds.

Robiquet.
16 C 96 .... 61-54 60-42 to 61-54

12 H 12 .... 7-69 7-26 „ 768
6 48 .... 30-77 32-32 „ 30-78

C'«H'208 156 .... 100-00 100-00 10000

Decompositions. Aloisol attracts oxygen from the air with avidity,
even when poured from one vessel into another, turning red or reddish

brown and bein§ converted into aloisic acid.

2. When alcoholic aloisol is heated with ammonia and nitrate ofsilver,
a metallic mirror is deposited on the sides of the vessel.

3. W hen 2 or 3 grammes of aloisol are slowly added to a solution of 10

grammes of chromic acid in 30 grammes of water, and the whole is warmed,
vapours of water are evolved together with carbonic acid gas and a
decided odour of oil of bitter almonds, and a milky, neutral, strongly

smelling distillate is obtained. When shaken with ether, the distillate

immediately becomes clear, and the ether takes up an oil which remains
behind on evaporation, and is converted into benzoic acid on exposure to

the air for a few days.
4. When aloisol is heated to 200^ with oxide of copper, the. same

products are formed as by the action of chromic acid:

Ci6Hi20« + 60 = C'^H602 + C^O^ + 6H0.

5. Dilute nitric acid also converts aloisol into oil of bitter almonds.
6. Concentrated nitric acid converts aloisol, with explosion, into a

thick, pitchy oil, which consists almost
entirely

of aloisic acid, but is soon
further oxidised to a mixture of oxalic acid crystals, picric acid, and
a red resin possessing a strong odour of bitter almond-oil. No benzoic
acid can be detected amongst the products.

7. Chlorine-water converts aloisol into aloisic acid. At the same
time, a slight odour of bitter almond-oil is produced, but no other product
is formed.

Combinations. Aloisol is insoluble in water.

When dissolved in ether, it absorbs dry ammonia-gas at —
20°, and

forms an oil, which gives off the ammonia between 1° and 2°, and dis-

solves in alcohol, but not in ether or in water. Aloisol mixes in all pro-
portions with alcohol and with ether.
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Aloisic Acid.

E. RoBidUET. N. J. Pharm. 10, 246; J. pr. Chem. 39, 186.

Formation. Formed in the oxidation of aloisol by air, chlorine-

water or concentrated nitric acid (p. 215).
It may be freed from aloisol by heat.

Reddish-brown oil, much heavier than water. Smells stron|»ly like

tsastoreum. Boils in the anhydrous state at 250°, but is not volatile.

It becomes rapidly resin ized in the air, whence no correct analysis
could be made of it. (It appears ia every way to be an impure product. Gm.)

Bromine-nucleus C^^BrH^*.

Hydrobromate of Bromocaprylene.

C^Br^H^s _ C^6BrH»»,HBr ?

Cahours. Compt. rend. 31, 143.

Bouis. iV. Aim. Chim. Phys. 44, 118.

1. When caprylene, prepared by the method given at page 180, is

treated with bromine, it becomes hot and forms a heavy liquid, C^Br^H".

(Cahours.)
2. Bromine acts violently upon caprylene, forming a thick colourless

liquid. (Bouis.)

Chlorine-nucleus C"C1H".

Binoxide of Chlorocaprylene.

(C^^H^CIO^ = Ci^H«Cl,0') 1

Cahours. Compt. rend. 39, 257; Pharm. Centr. 1854, 659.

Chloride of Capryl.

This compound mixed with carbolic acid forms hydrochloric acid and
a volatile liquid, which, when boiled with potash, is resolved into carbolic

acid and caprylic acid.

Chlorine-nucleus C"C1«H".

Pentachlorocaprylene.

Bouis.

Preparation. When a stream of chlorine is slowly passed into

caprylene which is kept cool, the gas is absorbed with evolution of heat,
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and tho hydrochloric acid is afterwards evolved. As soon as the

liquid ceases to absorb gas, even iu sunshine, the product is washed and
dried.

Properties. Thick, viscid liquid.

16 C
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nut-oil in the manner described at page 206, is repeatedly washed with

hot water, till the grains of suberic acid, which were at first mixed with

it, are completely removed. Thus prepared, nitrocaprylic acid still con-

tains nitrocapric acid, from which it cannot be separated.
Yellowish red oil, of the consistence of syrup. Sp. gr. = 1'093 at

18°. Tastes strongly bitter, and has a peculiar smell.

16 C
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2. By distilling sulpliocaprylate of potash with cyanate of potash, a

fluid distillate is obtained which readily crj'stallises. It consists of pro-

bably cyanate and cyanurate of capryl, and when treated with potash

yields caprylamine. (Bonis.)

Preparation. Iodide of capryl is heated with aqueous ammonia in a

sealed tube for two days to 100°. The liquid is evaporated almost to

dryness, the residue distilled with potash, and the distillate dehydrated

by solid potash. ^(Squire.)
2. An alcoholic solution of iodide of capryl is saturated with dry

amraoniacal gas, and the mixture is transferred to a glass tube, which is

sealed, and heated in the water-bath. For some hours the iodide floats

on the surface, but gradually disappears if i\xQ heat is continued. If the

contents remain clear on cooling, the ammonia and alcohol are evaporated,
and the residual crystalline easily soluble mass is decomposed by
caustic potash. (If an oily layer remains floating on the surface, not disappearing

by repeated treatment with alcoholic ammonia, and seems to contain bi- and ter-

caprylamine, it must be removed with a pipette.) Impure caprylamine then

collects on the surface, as a brown, strongly odorous liquid, which is

purified by decantation, washing and distillation, either alone or over

fragments of potash. (Bonis.)

Froperties. Clear, colourless liquid. Tastes bitter. (Squire.) Odour
aramoniacal (Cahours); fishy (Squire); strongly persistent and goat-like.

(Bonis.) Boils at 164° CSqu're) ; at 172° — 175° (Cahours) ;
at 175°.

(Bouis.) Sp. gr. 0-786. (Squire.) It is strongly caustic. (Bonis.)

16 C
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salt, the solution of which, evaporated in vacuo, is at first sticky, bat

afterwards forms large plates having a mother-of-pearl lustre. (Bouis,

Cahours.)

Nitrate of Capvylamine.
— C"H"N,HO,NO». — Crystallisable, and

readily soluble in water. (Cahours.)

Gold-salt. — Ci'^H^«N,HCl,AuCP. — The concentrated solution of

hydrochlorate of caprylamine solidifies with terchloride of gold. From
dilute solutions, brilliant yellow laminaD separate, resembling iodide

of lead.

Changes when exposed to light in the moist state. Melts under
100^ to a red liquid, and when more strongly heated, takes fire and
burns with a beautiful flame, leaving a residue of gold. Deliquescent.
Dissolves in alcohol and ethev. (Bouis.)

Platinum-salt.— Hydrochlorate of caprylamine gives with bichloride

of platinum, a yellow crystalline (amorphous, Bouis) precipitate, which
as the boiling aqueous solution cools, is obtained in lustrous, golden-

yellow scales. (Cahours.)

Large, thin plates, containing 29*41 p. c. platinum, and 28"37 p. c.

carbon. (C^^Hi9N,HCl,PtCP = 295 p. c. platinum, and 28-6 p. c.

carbon). (Squire.)
The salt melts when heated, leaving as residue a black, combustible

substance mixed with platinum. (Bouis.) It is but slightly soluble in

cold, but more soluble in hot water. It dissolves readily in alcohol and
in ether.

Oxyamidogen-nuchus C^®AdH"0*.

Suberamic Acid.

C"NH»0« = C^«AdH"0^0*.

Gerhardt. Conipt. Chim. 1845, 178.

Suberaminsaure, Acide auberamique.

In the destructive distillation of suberate of ammonia, water and
ammonia first pass over, and then suberamic acid.

Fusible, soluble in boiling water, from which it is deposited on

cooling.
When the acid is boiled with carbonate of baryta, the filtrate gives,

with nitrate of silver, a gelatinous precipitate resembling alumina and

containing 38 p. c. silver. (C"NAgH"0* requires 38 57 p. c. silver.)

Oxyamidogen-nucleus C"Ad*H"0'.

Suberamide.
C"N»H"0* = C"Ad^H"0»,0».

Laurent. Sev. scient. 10, 123; J. pr. Chem. 27, 313.

Suberate of methyl in presence of aqueous ammonia changes after

some days to a white crystalline substance.— Suberate of ethyl is not
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changed by aqueous ammonia; but if ammoniacal gas be passed through
the alcoholic solution of this compound, a small precipitate, like the

above, is formed. This suberamide is washed with a little cold alcohol,

then crystallised from hot alcohol.

Suberanilic Acid,

C««NH"0« = Ci«(C^2NH«)H"0^0*.

Laurent and Gerhardt. JV. Ann. Chim. Pht/s. 24, 185.

Suheranilsdure, Acide suberanilique.

Preparation (see Suheranilide.) "When the alcoholic liquid from

which suheranilide is precipitated by water, is evaporated till the alcohol

is driven off, a brownish oil separates, which solidifies on cooling. This

oil is dissolved in boiling ammonia, which leaves a certain quantity of

suheranilide, and filtered; from the filtrate hydrochloric acid precipitates
colourless suberanilic acid. If during the boiling, a slight excess of

hydrochloric acid be added, suberanilic acid separates on cooling, partly

crystalline and partly as a pale yellowish oil which afterwards solidifies.

Microscopic lamiuge, irregularly notched. Melts at 128°, becoming

crystalline on cooling. The solution in hot water reddens litmus.

Fused. Laurent & Gerhardt.

28 C 168 .... 6;-47 67-5

N 14 .... 5-62

19 H 19 .... 7-63 7-8

6 O 48 .... 19-28

C28NH1906 249 .... 100-00

Decompositions. The acid subjected to destructive distillation yields
much charcoal and a thick oil containing aniline, which partly solidifies

on cooling; this substance is soluble in a small quantity of ether, with the

exception of a white powder which is abundantly soluble in boiling
alcohol or ether, and crystallises out on cooling; fused with potash it

gives off aniline, and is not dissolved by aqueous potash or ammonia;
hence it is probably suheranilide. — 2. Suberanilic acid yields aniline

when fused with potash.
Suberanilic acid is not soluble in cold, and but slightly soluble in hot

water.

Suberanilate of Ammonia. — The acid dissolves easily in hot

ammonia, and the salt is deposited in small granular crystals, whose

aqueous solution is not coloured by chloride of lime.

The ammonia-salt precii)itates chloride of barium; the precipitate
dissolves readily in boiling water, and separates on cooling in woolly
flakes. 'With chloride of calcium, it gives a white precipitate soluble in

hot water ; with lead-salts, a white precipitate insoluble in water. It

precipitates ferrous-salts yellowish-white, cupric-salts light blue ; the

precipitate is insoluble in water.
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SvheranUate of Silver.— White precipitate insoluble in water, and

containing 30-2 p. c. silver. (Calculated C^^H^AgNO" = 30-36 p. c.

Ag). Assumes a violet colour in the light.

Suberanilic acid dissolves readily in ether and crystallises by spon-
taneous evaporation in small needles.

Suberanilide.

Laurbnt k Gerhardt. N. Ann. Chim. Pht/s. 24, 184.

When equal measures of dry aniline and fused suberic acid are

melted together, water is produced. The mixture is kept melted for ten

minutes near the boiling heat ; and an equal bulk of alcohol is then

added, which immediately dissolves the mixture. After a few minutes
the solution solidifies to a mass of crystals, which are dissolved in more

boiling alcohol, and the solution is left to stand, whereupon most of the

suberanilide crystallises out. The rest is precipitated by water, the

suberanilic acid remaininjS^ in solution.

Crystallises from alcohol in pearly laminse. Melts at 183°, and crys-
tallises on cooling.

Laurent 8c Gerhardt.

40 C 240 .... 74-07 737
2 N 28 .... 8-64

24 H 24 .... 7-41 7*5

4 O 32 .... 9-88

C«>N2H2^0* 324 .... 10000

Therefore neutral suberate of aniline minus 4HO. (Laurent and Gerhardt.)

When subjected to destructive distillation, it leaves a small quantity
of charcoal, and yields an oil, which solidifies on cooling, and crystallises
from a hot alcoholic solution on cooling, in pearly lamina), which how-
ever present a different appearance under the microscope, and seem to be
somewhat rounded.

Gently heated with hydrate of potash, it immediately gives off aniline.

It is not attacked by ammonia or by boiling solution of potash.
It is but slightly soluble in cold alcohol, but dissolves readily in

boiling alcohol and in ether.

Oxyazo-nucleus C"N*H«0*.

Caffeine.

C"N*H>°0* = C"N*H«0*,H'.

Cheverix. Tilloch. Phil. Mag. 12, 350; Sch^. J. 10, 108.

Hermann. Crell. Ann. 1800, 2, 108 and 176; N. Gehl. 6, 522.
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Cadet. Ann. Chim. 58, 266; .¥. Gehl. 6, 535.

Paysse. Ann. Chim. 59, 196 and 298; N. Gehl. 6, 525.
ScHRADER. N . Gehl. 6, 544.
Seguin. Ann. Chim. 92, 5; N. Tr. 1, 2, 98.

Pfafp. Lessen. Sys. der Mat. wed. 3, 3; Schw. 61, 487.
RuNGE. Materialen zur Phytologie. Lief. 1, 1821, 146. ,

GiESE. Schw. 31, 208.
Pelletier & Caventou. Dictionn. de Med.
RoBiQUET. Dictionn. Technologique, Paris, 1823, 4, 54.

Pelletier. J. Pharm. 12, 229, N. Tr. 13, 2, 124; J/a^f. Pharm. 15,

66; ^erZ. JaAr6. 1 827, 2, 75.
Garot. J. PArtr»i. 12, 234; N. Tr. 13, 131; Mag. Pharm. 15, 69.

Pelletier & Dumas, ^mi. CAim. Phys. 24, 182.
Th. Martius. Kastn. Arch. 7, 266; ^nn. Pharm. 36, 93.

OcDRY, NouvelU Bihlioth. medic. 1827, March; ifay. Pharm. 19, 49.

Lenneck. Repert. 37, 169 and 337.
C. H. Pfafp & Liebig. Ann. Pharm,. 1, 17.

WoHLER. Ann. Pharm. 1, 19.

GuNTHER. J. pr. Chem. 10, 273.

RouBidUET & BouTRON. J. Phami. 23, 108.
C. Herzog. N. Br. Arch. 13, 257; Ann. Pharm. 26, 244; 29, 171.
Mulder. Pogg. 43, 160.

K. JoBST. Ann. Pharm. 25, 63.

Berthemot & Dechastelus. /. Pharm. 26, 518; Ann. Pharm. 36, 90.

Stenhouse. Phil. Mag. J. 23, 426; Mem. Chem. Soc 1, 215 and 237;
Ann Pharm. 45, 366; 46, 227; Phil. Mag. J. 42, 21; J. pr. Chem.

61, 351; Ann. Pharm. 89, 244; Ann. Pharm. 102, 124.

Peligot. N. Ann. Chim. Phys. 11, 138,

RocHLEDER. Ann. Pharm. 50, 231; 63, 201; Wien. AJcad. Per. 1849,
dQ; Ann. Pharm. 69, 120; 71, 1; Wien. Akad. Per. 1850, 296;
J. pr. Chem. 51, 401.

E. C. Nicholson. Chem. Soc. Qu. J. 3, 321 ; Phil. Mag. J. 31, 115 ;

Ann. Pharm. 62, 71; J. pr. Chem. 41, 457.
BoDECKER. Ann. Pharm. 71, 63.

Payen. Compt. rend. 23, 9; N. Ann. Chim. Phys. 26, 109.

Heiynsius. J. pr. Chem. 49, 317.
Versmann. N. Br. Arch. 68, 148.

Hinterberger. Ann. Pharm. 82, Hll.
Kohl & Swoboda. Ann. Phai-m. 83, 341; Pharm. Centralbl. 1852, 953.

Stenhouse, Graham, & Campbell. Chem. Soc. Qu. J. 9, 33; Pharm.
Centralbl. 1857, 53.

Sonnenschein. Ann. Pharm. 104, 47.
A. Vooel, junr. Kunst. u. GewerbeU. ftir Bayem. 1858, 27; Chcni,

Centralbl. 1 858, 367.

Coffein, Caffeestoff, Caffeebitter, Cafiine, Thiinf, TAein, Guaranin.

In 1821 the bitter principle of coffee, which had hitherto been known

only in the impure state, was first prepared in the pure crystallised form

by Pelletier and Caventou, Robiquet and Runge. In 1 838, Mulder and
C. Tobst discovered simultaneously, that theine, discovered by Oudry in

1827, is identical with caffeine, as Berzelius had already suggested. In

1840, the guaranine of Th. Martius was recognised, both by its discoverer

and by Berthemot and Dechastelus, as likewise identical with caffeine.
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Sources. la the fruit (and the leaves, according to Van Den Corput
and Stenhouse) of the coffee plant. In tea. (Oudry.) In guarana, the dried

paste of the fruit of Paidinia sorbilis. (Th. Martins.) In Paraguay-tea, the
leaves and twigs of Ilex paraguayensis (Stenhouse), always combined
with tannic acid. (Compare Rochleder, Ann. Pharm. 76, 10.) According to

Payen, it is combined in coffee with chlorogenic acid, as chlorogenate of
caffeine and potash.

Guarana contains 5*07 p. c; good black tea from Keraaon in the East

Indies, 197 p. c; various kinds of coffee, 0"8— 1 p. c; coffee-leaves from

Sumatra, 1*26; Paraguay-tea, 1*2 p. c. of caffeine. (Stenhouse.)
To detect caffeine in mixtures which contain about 10 p. c. of coffee,

the infusion is evaporated with lime, the dry residue exhausted with ether,
and the residue remaining after the evaporation of the ether is treated
with nitric acid and ammonia (p. 230). (Stenhouse, Graham, and

Campbell.)

Preparation.
— T. From Coffee.

— 1. Robiquet digests the cold

aqueous extract of raw coffee with magnesia, evaporates the filtrate, and

purifies the caffeine which crystallises out, by solution in water or
alcohol and crystallisation. (A mucous substance contained in the coffee

materially hinders the preparation.)
2. The alcoholic extract of raw coffee is exhausted with water; the

aqueous solution separated from the fat is heated with magnesia; the

precipitate is well washed; the filtrate evaporated to dryness; the extract
boiled six times with absolute alcohol, which takes up all the caffeine,
and only a trace of colouring matter, gum and sugar; and the alcoholic

tincture is filtered through purified animal charcoal, distilled, and allowed
to cool. The caffeine then crystallises out beautifully. (Pelletier.)

3. The cold aqueous extract of the beans is first precipitated with
neutral acetate of lead, then with basic acetate; the filtrate treated
with sulphuretted hydrogen, filtered, and evaporated ; the crystalline
residue extracted with warm alcohol ; and the solution evaporated.

(Runge.) Garot, who uses the decoction of the beans, omits the pre-

cipitation with basic acetate
;
neutralises with ammonia the acetic acid

set free after precipitation with sulphuretted hydrogen ;
and lastly evapo-

rates, cools and purifies by recrystallisation the crystals thus obtained.
Roasted coffee also yields caffeine, but in smaller quantity.

Pfaff neutralises with carbonate of potash, the evaporated liquid

remaining after precipitation with sulphuretted hydrogen ; filters from
the precipitated carbonate of lime, and from the carbonate of magnesia
which separates out on concentration; boils with bone-charcoal; evapo-
rates to crystallisation; and finally decolorises and purifies the crystals
thus obtained: the mother-liquor yields a further quantity, by recrystal-
lisation from alcohol of 76 p. c. The product is 02 p. c. of caffeine. —
E. Polacci {Cimento. 5, 396) exhausts the coffee by repeated boiling with water, preci-

pitates the united aqueous extracts with neutral acetate of lead, removes the lead by
sulphuretted hydrogen, and evaporates the filtrate to the crystallising point. The pro-
duct thus obtained from Martinique coffee amounted to about 0"5 per cent.

4. Coffee, slightly roasted, is powdered (it is more easily pulverised
than raw coffee), and boiled twice with four parts of water; the infusions

are filtered or strained and neutralised with a few drops of caustic soda;
and a concentrated decoction of gall-nuts is added. A bulky, caseous pre-
cipitate then forms, which rapidly subsides (if it remains suspended, dilute

caustic soda or sulphuric acid is added according to the state of the

liquid), and is thrown upon a thick cloth and pressed out. The precipitate
VOL. xiir, <l
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is triturated with a quantity of quick-lime equal in weight to 10 p. c. of

the coffee, and twice boiled with alcohol of SS*^; the solution is filtered; the

alcohol distilled off; the residue evaporated to crystallisation; and the

resulting crystals, which are somewhat greenish, are purified by recrys-
tallisation. From various kinds of coffee, 04 to 0'9 p. c. of caffeine are

obtained, (Robiquet and Boutron.)
5. Stenhouse repeatedly boils the pulverised beans with water; pre-

cipitates while still hot with basic acetate of lead; boils the filtrate with

hydrated oxide of lead; filters; evaporates to dryness; heats the residue,
mixed with sand, in a Mohr's subliming apparatus; and purifies the

sublimed caffeine by repeated sublimation at a gentle heat. The product
amounts to 0*2 p. c. Zenneck obtained from raw coffee 075 ;

from

roasted, 0*42 p. c. caffeine, by extracting it with water, evaporating the

solution, treating the residue with alcohol, evaporating the alcoholic

solution, and subliming this extract mixed with pounded glass.
6. The pulverised raw beans are extracted with aqueous ether; the

ether is distilled off; the residual buttery extract repeatedly shaken with
one-fifth of its volume of water; and the water removed with a syphon.
The aqueous solution is freed from acids by basic acetate of lead, filtered,

treated with sulphuretted hydrogen, and again filtered and evaporated to a

syrup, whereupon, after some time, caffeine crystallises out in white

needles. Ether extracts all the caffeine from coffee. (Rochleder.) In

this operation, Payen uses the ether-extrg,cting apparatus (iV. J. Pharm.

13j 59); boils out with water; evaporates the solution to dryness;
extracts the residue with absolute alcohol; and again evaporates. A
crystalline residue then remains, which, after washing with cold alcohol,
is dissolved in hot alcohol, and several times recrystallised therefrom.

7. Hydrate of lime prepared from 2 parts of caustic lime is mixed with
] parts of ground coffee; the mixture is extracted in the displacement

apparatus with alcohol of 80" (Richter), as long as the filtrate leaves any
caffeine on evaporation; the residue in the apparatus is dried and pul-
verised (which is easier, and more complete than with fresh coffee)
and again extracted with alcohol, which takes out all the caffeine. From
both these spirituous solutions, the alcohol is expelled by distillation;

water is added to the residue; the oil which separates out on repose is

removed; and the liquid is evaporated, till it solidifies in the cold to a

mass of crystals. These are pressed from the mother-liquor (which
furnishes an additional quantity of caffeine on evaporation) and adhering
oil, and recrystallised from water with addition of animal-charcoal.

Brazilian coffee thus treated yields 0*57 per cent. (Versmann.)
8. The pulverised coffee-beans are digested for a week with commer-

cial benzol, which takes up caffeine and oil of coffee. Both remain, on

distilling off the benzol, and are separated by hot water, which dissolves

the caffeine, and yields it in large crystals on evaporation. From the

mixture of caffeine and oil of coffee, the latter maybe extracted by ether,

which leaves the caffeine behind. (Vogel.)

II. From. Tea.—(Green tea contains the largest proportiop of theine.)— 1. One part of tea is extracted with 8 parts of water to which one-third

of suit has been added; the filtrate is evaporated to dryness; the residue

exhausted with alcohol of 40^" B, filtered, and evaporated to a syrup; and
the residue is dissolved in hot water and filtered hot : the filtrate on cool-

ing dc])osits a bitterish resin. The filtered liquid is boiled with magnesia,
then filtered and evaporated till it crystallises. (Oudry.)
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(According to Oudry, the magnesia residue contains theine; on the

other hand, Giinther and Mulder obtained little or none.) There remains

at last a crystallisable extract, from which, by extraction with ether, a

considerable quantity of theine may be obtained, so that the total yield
is about 0'5 p. c. The extraction with alcohol may be omitted; the salt-

infusion, or tea-infusion, or simply tea and water may be boiled with

magnesia; and the filtered liquid evaporated to an extract, and exhausted

with ether without waiting for the crystallisation, which is difficult to

produce (Mulder). Or since ether does not easily dissolve the theine

enclosed in foreign substances, Peligot first extracts with alcohol the

aqueous infusion of tea, after evaporation to dryness with magnesia
(whereby however ammonia and ammoniacal-salt are formed from a part
of the theine); evaporates to dryness; and exhausts the residue with

ether. 22 to 44 p. c. of theine are thus obtained. (Peligot.) Accord-

ing to Oudry, the solution boiled with magnesia and filtered, yields on

evaporation an extract which is rich in tannin, but does not yield any
pure theine by extraction with alcohol and evaporation to the crystal-

lising point, even when this operation is repeated. The impure product
is therefore dissolved in water; the remainder of the tannin precipitated

by basic acetate of lead; the lead precipitated by sulphuretted hydrogen;
and the filtrate evaporated : pale yellowish theine then crystallises out,

and is purified by repeated treatment with alcohol. (Giinther.)
2. Coarsely pulverised tea is macerated with 78 p. c. alcohol for 48

hours, and strained; the residue is treated three times with 2 parts of

alcohol for 24 hours, and pressed; the tincture is precipitated with basic

acetate of lead; the filtrate separated by sulphuretted hydrogen from
excess of lead, then filtered and evaporated in a retort to one-fourth; and
the residue is neutralised with potash and evaporated till it

crystallises.
One pound of tea gives 1 dram of pure theine. (Herzog.) Instead of

neutralising with potash, Giinther boils with excess of magnesia; or he

evaporates a tea-decoction made with 85 p. c. alcohol to a soft extract;
boils this with water; sets it aside 24 hours, whereupon the resin, enclosing
all the theine, separates; decants the water; dissolves the resin in alcohol;

precipitates with basic acetate of lead, and then the filtrate with sul-

phuretted hydrogen; and evaporates to the crystallising point. Much of

the theine remains dissolved in the acetic acid. (Herzog.) Jobst boils

tea or tea-dust repeatedly with water; precipitates with basic acetate of

lead; leaves the solution to crystallise; and treats the mother-liquor
either with animal-charcoal, or once more with basic acetate of lead.

Stenhouse precipitates the alcoholic extract of tea with excess of acetate
of lead; evaporates to dryness; and obtains the theine by sublimation.

He obtained about 1 p. c. of theine. Peligot mixes infusion of tea, pre-

cipitated by basic acetate of lead^ with ammonia; boils for some time;

filters; passes sulphuretted hydrogen through the liquid; and again filters

and crystallises.
3. Waste, useless tea is gradually heated in Mohr's sublimation-

apparatus, but not so far as to induce the decomposition of the theine. Part
of the sublimate is quite pure

— the remainder is purified by recrystallisa-
tion from water. (Heiynsius.)

III. From Guarana. — 1. Guarana mixed with three-tenths of
burnt lime is repeatedly boiled with alcohol of 33" Beck; the filtrate

evaporated a little; the greenish fatty oil which separates on cooling is

separated; the residual alcoholic liquid completely evaporated; and the

<i 2
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dry residue heated: caflfeine then sublimes, at first yellowish white, and

afterwards quite white. (Martius.)
2. Pulverised guarana is exhausted with.boiling alcohol; the liquid

filtered; the alcohol distilled ofi"; and water added, which separates a

greenish oil; this is removed, and the liquid evaporated to dryness.

(Berthemot and Dechastelus.)
3. Twenty-four grammes of guarana powder are boiled with a quart

of water; the cold solution is precipitated with basic acetate of lead; the

bulky brownish red precipitate filtered ofi", and repeatedly digested with

hot water ;
and the lead is separated from the filtrate by sulphuretted

hydrogen. The liquid separated from the sulphide of lead is evaporated
in the water-bath to dryness; the residue dissolved in a little boiling

alcohol, filtered, and allowed to crystallise ; and the crystals thus

obtained are purified by pressing and recrystallisation, (Stenhouse.)

IV. From Faraguay-iea.— The filtered decoction is precipitated
with neutral acetate, and the filtrate with basic acetate (or it is boiled with

litharge), and the liquid decanted from the precipitate is evaporated to

dryness, a tough, dark brown, hygroscopic mass then remaining. From
this residue, caffeine may be obtained, either by sublimation, or by re-

ducing it to powder, mixing it with sand, and treating it with ether.

After distilling off the ether, feebly coloured caffeine crystallises, and may
be purified by repeated crystallisation. The product amounts to 013
p. c. of the Paraguay-tea. (Stenhouse.)

Properties. Crystallises from a concentrated aqueous solution in

white, silky, opaque, flexible needles; from a dilute solution, in long,

transparent needles having but little flexibility (Pelletier) ; colourless,

transparent, silky needles like asbestos (Robiquet, Giese) ; delicate,

feathery prisms. (Oudry.) The long colourless needles become trans-

parent when dried. Caffeine crystallises from water, when not quite

pure, in needles united in groups; from alcohol by spontaneous evapora-
tion, in arborescent needles; from very dilute alcohol, in fine silky needles.

(Giinther.) From the extract prepared according to Oudry's method, it

crystallises in white, lustrous, hexagonal, pointed, very hard prisms;
from the aqueous solution, in needles, which cannot be made to assume
the peculiar form of those which crystallise from the extract. (Mulder.)

Very light. (Berthemot and Dechastelus.) Heavier than water. (Mul-
der.) Sp. gr. 1'23 at 19°. (Pfaff.) Grates when bitten between the

teeth. (Mulder.) Inodorous even when sublimed. (Pfaff.) Tasteless.

Tastes feebly bitter (Giese, Robiquet, Pfaff, Herzog); especially in acid

or alcoholic solution. (Buchuer.) Neutral. (Robiquet, Giinther, Pfaff,

Jobst.) Feebly alkaline. (Martius.) Permanent in the air. (Pfaft',

Herzog.) Becomes opaque when heated. (Nicholson.) Melts at a

temperature above 100"^ (Zenneck) ;
at 177*8° (Mulder), forming a

transparent liquid, and sublimes completely at 184'7° (Mulder), without

decomposition, in hair-like, partly feathery needles, resembling benzoic

acid. (Robiquet, Zennock, Martius.) Boils at 384°. (Peligot.)
— Haifa

grain exhibited poisouous action on rabbits. (Mulder.) For physiological
action of caffeine, compare J. Lehmann, Ann. Phann, 87, 205 and 207.
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paratively small quantity of chlorine), araalic acid (xi, 433), nitrotheine

(x, 453), and metliylaniine are formed. The resulting liquid heated in

the water-bath gives off chlorine, hydrochloric acid, and a body smelling
like chloride of cyanogen, and granular crystals of amalic acid separate,

succeeded, if too much chlorine has not been passed through the liquid,

by chlorocaffeine in light flakes and crusts. The liquid filtered from

this deposit and further evaporated in the water-bath, continually gives
ofi" hydrochloric acid, and leaves a reddish yellow syrup which solidifies

on cooling. This syrup strained through linen yields a colourless crys-
talline mass of nitrotheine, and a yellow syrup of hydrochlorate of

methylamine i

C^«ii*W>0* + 4H0 + 4C1 = Ci2N2H«08 + G*NH« + C^NCl + 3HC1.

8. When cafl'eine is boiled with hydrochloric acid and chlorate of

potash, and the solution cautiously evaporated, a crystalline mass

remains, which is either alloxan or a similar body; when dissolved in

water, it colours the skin red, and imparts to it a peculiar odour. The
solution mixed with alkalis and ferrous salts acquires the colour of

indigo, and forms with ammonia a solution of murexide. (Rochleder.)
9. Nitric acid dissolves caffeine, and decomposes it after continued heating. (Jobst.)

Boiled with fuming nitric acid for a few minutes, caffeine evolves

nitrous fumes, and yields a dark yellow solution, which when gently

evaporated to dryness, leaves a dark yellow mass, and when gently
heated with a drop of ammonia, produces a colour like that of purpurate
of ammonia. This red substance dissolves in water and in alcohol with

a carmine-red colour
;
but not in ether. Potash destroys the colour,

without producing indigo-blue. This reaction serves for the detection of

caffeine. The yellow solution gently evaporated to a syrup, yields long
hard, colourless needles, which, when purified by crystallisation, are but

little coloured by ammonia. When the boiling with a large excess of

nitric acid is continued for some hours, till a drop of the solution leaves

on evaporation, not a yellow, but a white residue, these needles also

disappear, ammonia no longer produces a characteristic colour, and on

evaporation to a syrup, and cooling, laminae of nitrotheine are obtained,

together with a mother-liquor which contains abundance of deliquescent
ammonia-salts. (Stenhouse.) Nitric acid acts like moist chlorine,

forming products varying with the concentration, the temperature, and
the duration of the action. The substance here produced, which assumes
with ammonia the colour of murexide, is also produced by aqiia regia,

by chlorine, and by chlorate of potash and
hydrochloric

acid. (Rochleder.)
Nitric acid does not produce from caffeine either picric acid (Pfaff) or oxalic acid.

(Mulder.)
10. Cafl'eine yields by boiling with polysulphide of ammonium, a

solution which exhibits all evanescent salphocyanogen reaction with sesqui-
chloride of iron. (Rochleder.)

11. Boiled with very strong cauttic potash, it evolves a considerable

quantity of methylamine. (Wirz.) According to earlier statements, it gives
off ammonia by boiling or fusing with potash.

12. With soda-lime at 180°, it gives off ammonia, forms carbonate of

soda, carbonate of lime and a large quantity of cyanide of sodium.

Piperine, morphine, quinine and cinchonine thus treated do not yield

cyanide of sodium. (Rochleder.) With lime, cafl'eine does not evolve

ammonia. (Martius.)



CAFFEINE. 281

Combinations. With Watet:. — a. Hydrated Caffeine.
—'Caffeine

crystallised from water contains water of crystallisation (Pfaff and

Liebig, Jobst, Martins); but not when crystallised from ether (Mulder).
From water also small anhydrous needles are obtained} when crystals deposited from
ether are immersed in a concentrated aqueous solution, hydrated crystals are afterwards

deposited in other parts. (Mulder.)

Pfaff
Mulder. Martins.

Ci6N<H-<»0* 194 .... 9l-5i .... 9215 .... 91-51 .... 9186
2Aq 18 .... 8-49 .... 7-85 .... 8-49 .... 8*14

C"N<tl"'0< + 2Aq.... 212 .... 100-00 .... lOd-OO .... 100*00 .... 10000

The crystals give off their water at 100° (Pfaff and Liebig, Martins);
not completely till they are heated to a temperature above 120° (Mulder);
and become dull and friable. (Pfaff and Liebig).

h. Aqtieotis Caffeine.
— Caffeine dissolves sparingly in cold, easily in

hot water. 1 part of caffeine dried at 120° dissolves at 12-5 in 98 parts
water; 1 part crystallised caffeine in 93 parts. (Mulder.) It dissolves

in 35 to 40 parts of cold water (Oudry), in 48 parts at 21° (Zenneck),
in 50 parts (Pfaff), in 100 parts at 15° (Gunther).

The aqueous solution of caffeine is not altered by boracic, phosphoric,

sulphurifc, hydrochloric or nitric acids, by ammonia (Mulder), by the

fixed alkalis, either pure or carbonated (Herzog, Mulder), by iodide of

sodium fBliilder), by baryta- or lime-water (Pfaff, Mulder), by chromate
of potash (Mulder), by metallic-salts (Pfaff, Herzog), by protochlorlde of

tin (Nicholson), bichloride of tin, neutral or basic acetate of lead, sesqui-
chloride of iron, acetate (Mulder), or sulphate of copper, mercurous

sulphate (Nicholson), chloride of mercury, alcoholic solution of bichloride

of platinum, ferrocyauide of pdtassium (Mulder), or tartar emetic (Pfaff).
It does not precipitate a solution of gelatin. (Pfaff.)

With Acids.— Caffeine combineis with strong acids to form salts

baring an acid reaction. (Herzog.) The salts which Giese, Pelletier &
Carentou, and Oudry thought they had obtained, appear to have been pure caffeine.

It dissolves quickly in acids (slowly in oxalic and in tartaric acid,

Mulder); the solutions are acid. They are not precipitated by potash.

(Jobst.) On evaporating solutions of caffeine in acidulated water,
caffeine free from acid crystallises out. (Pelletier, Mulder.)

Caffeine dissolves rapidly in aqueous boracic, and phosphoric acids,
hot on eraporatioti caffeine free from acid is obtained. (Mulder.)

Sidphate of Caffeine.
— Asbestos-liko needles. (Oudry.) Caffeine

forms with sulphuric acid, an acid and a neutral salt, which dissolve more

easily in water than in alcohol.
(^Biinther.)

Dilute sulphuric acid rapidly
dissolves caffeine, but no solid sulphate is obtained. (Mulder.) Concen-
trated sulphuric acid dissolves caffeine without decomposition, and forms
on evaporation, a salt which crystallises slowly in silky needles, has an
acid and rather bitter taste, and is sparingly soluble in ether. (Herzog.)

Caffeine crystallises unchanged from dilute perchloric acid.

(Boedeker, Ann. Fharm. 71, 63.)
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HydrocJilorate of Caffeine.
— Caffeine- dissolves easily in hydrochloric

acid. (Giinther.) a. Normal. — Caffeine dissolves in concentrated

hydrochloric acid (on the addition of water or of alcohol a considerable

quantity of hydrate of caffeine crystallises out). The solution, concen-

trated by gentle evaporation, is left to crystallise, and the crystals
obtained are washed with ether. (Herzog.)

Beautiful large crystals (Herzog) belonging to the oblique prismatic

system, partly resembling crystals of sphene, and partly those of epidote.
The length of the principal axis is subordinate, that of the second lateral

axis is more prominent, the faces are regularly arranged about the semi-

axes (but, do they belong to the oblique prismatic system? Gm.) w ; w =
118^°. The acute terminal planes are inclined to the lateral edges at

an angle of 116^°. (Blasius.) The crystals readily give off hydrochloric
acid in the air, and effloresce; but even after passing dry hot air for six

hours over them, a certain portion of the hydrochloric acid remains.

(Herzog.)

Herzog.

Ci6N*H»»0^ 194 .... 84-21 86-02

HCl 36-4 .... 15-79 13-98

Ci6N4Hioo4,HCl .... 230-4 .... 100-00 lOO'OO

6. Acid.— 100 parts of anhydrous caffeine absorb 32-82 parts when

dry hydrochloric acid gas is passed over it. If air be afterwards passed

over, hydrochloric acid is expelled. Caffeine saturated with hydro-
chloric acid forms with water, an acid solution from which caffeine crys-
tallises. (Mulder.)

Mulder.

C16N4H10O* 194 .... 72-72 75-29

2 HCl 72-8 .... 27-28 24-71

Ci6N4Hioo<,2HCl.... 266-8 .... 100-00 100-00

Nitrate of Caffeine.
— Caffeine dissolves easily in nitric acid, (without

decomposition, even in the concentrated acid : Herzog), and the colourless

solution yields a neutral salt having the form of caffeine (Giinther); a cry-

etallisable, acid and bitter salt, very sparingly soluble in ether. (Herzog.)
PfafF and Mulder were not able to prepare a nitrate of caffeine.

Caffeine disolves more easily in ammonia and in potash than in

water. The solutions are colourless. (Pfaff.)

Phosphomolybdic acid dissolved in nitric acid forms with solution

of caffeine a bright yellow, voluminous precipitate, which behaves with

reagents like the precipitate obtained by phosphomolybdic acid in solution

of conine. (Sonnenschein.)
Boiled with sesquichloride of iron, caffeine yields on cooling a reddish

brown precipitate, which dissolves completely in water, and is probably a

double salt. (Nicholson.)

Nitrate of Silver with Cafeine.
— 1 . Nitrate of silver in excess is poured

into an aqueous or alcoholic solution of caffeine. If both solutions are con-

centrated, the compound separates in white crystalline heniisplieres which

adhere firmly to the glass vessel. (Nicholson.)
— 2. Caffeine dissolved in

water together with nitrate of silver, and evaporated, forms a white
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crystalline compound which contains nitric acid, oxide of silver and

caffeine, and detonates when heated, giving off red vapours. (Rochleder.)
In the dry state, it does not blacken in the light, but becomes violet-

coloured when moist. When more strongly heated, it decomposes with

volatilisation of caffeine (? Gm.) and leaves a residue of silver. Dis-

solves with difficulty in cold, more readily in hot water or in alcohol.

(Nicholson.)

Nicholson.

16 C 96 .... 26-37 26-45

6 N 70 .... 19-23

10 H 10 .... 2-74 2-86
10 O 80 .... 22-00

Ag ; 108 .... 29-06 29-79

Ci6N<H»0OSAgNO« 364 .... 100-00

Chloride of Mercury with Caffeine.
— Aqueous or alcoholic solution

of caffeine is mixed with excess of corrosive sublimate. The mixture,
at first clear, solidifies in a few minutes into a mass consisting of small,
white needles. These are purified by recrystallisation from water or

alcohol. (Nicholson.) An alcoholic solution of caffeine containing

hydrochloric acid, gives with corrosive sublimate the same needles,
which may be gently heated till solution takes place, and washed after

recrystallisation, with water, alcohol and ether. (Hinterberger.)
Needles resembling caffeine, but smaller. (Nicholson.) Long, silky

needles, partially grouped in stars. (Hinterberger.) They dissolve in

water, hydrochloric acid, alcohol and oxalic acid, with which latter sub-

stance they appear to form a crystalline compound. Nearly insoluble

in ether. May be dried at 100° without decomposition, and without loss,

(Nicholson.)

At 100". Nicholson. Hinterberger.

16 C 96 .... 20-65 20-30 .... 20-45
4 N 56 .... 12-08
10 H 10 .... 2-15 2-32 .... 214
4 O 32 .... 6-88

2Hg 200 .... 43-00 42-91 .... 42-61
2 CI 70-8 .... 15-24

C>«N^H»'>0<,2HgCL 464-8 .... 10000
*

Chloroaurate of Caffeine,
— Solution of chloride of gold is added in

excess to a solution of caffeine in hydrochloric acid. In concentrated
solutions the mixture quickly solidifies to a mass of splendid lemon-

yellow crystals.
The crystals are washed with cold water, recrystallised

from alcohol, and dried in the water-bath.

The compound when crystallised from alcohol, forms long orange-
coloured needles having a strong metallic taste. When dry, it does not

change in the light or at 100°. The aqueous solution, kept for some time
in a state of ebullition, deposits yellow flakes, which do not dissolve in

water or alcohol, but are soluble in hydrochloric acid. If the solution

is kept for some hours at 68°, gold separates from it in lustrous lamina;.

(Nicholson.)
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Nicholson.

16 C 96 .... 17-98 17-72

4 N 56 ;... 10-50

11 H 11 .... 2-06 211
4 d 32 6-01

Au ;.; 196-66 ...,i 36-85 .•..;;.;; 37-02
4 CI ......: ;. 142 .... 26-60

Ci6N4H'PO^HCI,AuCl3.... 533-66 .... 10000

Chloropiatinate of Caffeine.
— Alcoholic bichloride of platinum does

not precipitate the aqueous solution of caffeine. (Mulder.) When
bichloride of platinum is added to a hot solution of hydrochlorate of

caffeine, the mixture on cooling deposits granular crystals which must be

washed with alcohol or ether. (Stenhbuse, Nicholson.) Small but very
distinct orange-yellow crystals; more permanent than hydrochlorate of

caffeine (Stenhouse); they do not lose weight at 100"^, or undergo any
alteration by exposure to light. (Nicholson.) The platinum-salt of

caffeine boiled with nitric acid, dissolves with evolution of red vapours,
and the liquid on cooling deposits a new platinum-salt in brilliant

hexagonal prisms. (Rochleder.)

Sparingly soluble in water, alcohol and ether. (Nicholson.)

Stenhouse, Nicholson.

16 ........;..'.;.;.;....:.;. 96 ;;.. 23-97 24-22 .... 23-80

4 N ;;...;.;.;;..:;;;.j;j.j; ....:;; 6$ ;;.. 13-98

11 H ......;.,......;.... 11 ;... 2-74 i. 2-89 .... 2-86

4 O 32 .... 8-02

Ft 98-9 .... ^4-70 24-49 .... ^4-58

3 CI 106-5 .... 26-59

Gi6N4HWOSHCl,PtC12 .... 400-4 .... 10000

Rochleder found 24-55 p. c. platinum.

With chloride ofpalladium, hydrochlorate of caffeine forms a beau-

tiful brown precipitate, and the filtrate deposits yellow scales of another

compound, not unlike iodide of lead. (Nicholson.)

Cyanide of Mercury with Caffeine.
— (First observed by Nicholson.)—

Obtained by mixing a hot solution of caffeine in 85 p. c. alcohol with a

hot aqueous solution of cyanide of mercury. The mixture, at first clear,

deposits, on cooling, an abundance of colourless needles, which, after being
washed with water and alcohol, do not change at iOO°. Prisms beiongiug
to the square prismatic system, but seldom having their terminal faces

completely developed P4. ooP. ooPoo , a : 6 ; c = 1 : 1-7851 : 0-8381.

(Schabus.) The salt dissolves, with difficulty, in cold water and aleohol.

(Kohl atld Swoboda.)

Kohl &
Swoboda.

C«)N6Hioo4 246 .... 55-16

2 Hg 200 .... 44-84 45-11

Ci6N«Hi°OS2HgCy .... 446 .... 10000

Caffeine dissolves in 20 parts of alcohol at 21° (Zenneck), in 25 parts
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of 85 per cent alcohol, at 20"^. (Giinther.) Crystallised caffeine dissolves

in 158 (?) parts of anhydrous alcohol at 12-50; caffeine dried at 120°,
in 97 parts. (Mulder.) It does not dissolve in absolute alcohol. (Pfaff.)
It dissolves easily in hot alcohol.

It does not dissolve in ether (Pfaff), very little (Robiquet, Martins,

Herzog); in 300 parts. (Peligot.) Crystallised caffeine dissolves in 218

parts of ether
;
after drying at 120°, in 194 parts (?) at 12"5° (Mulder);

readily, with the aid of heat. (Jobst, Mulder.)
Caffeine dissolves easily in acetic acid (Pfaff); slowly in oxalic and

tartaric acids, and crystallises from the latter solutions unchanged. (Mul-
der.) It forms with citric acid (Oudry) a salt crystallising in long
thin silky needles ; according to Giinther, on the contrary, no such salt is

produced.

Tanmite of Caffeine.— The aqueous solution of caffeine forms, with
an infusion of galls (no precipitate, according to Pfaff, but according
to Herzog and Martins) an abundant white precipitate, which dissolves

in alcohol. (Miilder.) Infusion of tea, by its tannin, also gives with
solution of caffeine a precipitate which is large or small, according as the
tea infusion is strong ; pure tannin does the same. The precipitate is

dissolved on heating the aqueous liquid. (Mulder.)
To prepare the salt, aqueous caffeine is added in excess to aqueous

tannic acid, the precipitate dissolved on the filter in alcohol, and the
solution evaporated. It contains 41*9 per cent, caffeine, and 58*1 per
cent, tannic acid. (Mulder.)

Caffeine dissolves in volatile, not in fatty oils (Herzog), not in oil of

turpentine (Pfaff), but very easily in oil of rosemary. (Giinther.) It

may be melted with camphor to a slightly crystalline mass. The solu-

tion in oil of almonds partly assumes, on cooling, an imperfectly crystal-
line character, and partly forms an unctuous mass ; water and alcohol

extract the caffeine from it. (Martius.)

Oxychlorazo-nudeus C"N^C1H^0*.

Chlorocafifeine.

C"N*C1H''0* = C'^N^CIH^OSHI

RocuLEDER. Wien. Akad. Ber. 1856, 2, 96 ; J. pr. Chem. 56, 403.

Formation, (p. 230.) The prodnct obtained by the imperfect action
of chlorine on caffeine suspended in water, is purified by three or four

recrystallisations from water. It forms a light bulky mass, and crystal-
lises in needles from alcohol.

Deconvposition. By the continued action of chlorine, it forms chloride
of cyanogen, methylamine, and amalic acid (p. 230.)



236 PRIMARY NUCLEUS Ci^H's ; CYANAZO-NUCLEUS .C»6CyN»H«

Cyanazonuclem C"CyN''H".

Cyanethine.

C^^N^H" = Cl«CyN2H",H^

Fbankland & KoLBE. Ann. Fharm. 65, 282; Chem, Soc. Qu. J. 1, 60.

Cyandthin, Kyaniithin.

Formation and Preparation. Cyanide of ethyl is gradually dropped
on potassium, and at last gently heated as long as gas (C*H^) continues to

escape. A yellowish tough mass then remains, from which cold water

dissolves much cyanide of potassium, leaving a white substance undis-

solved. This substance is washed with cold water and dissolved in hot

water, which, on cooling, deposits pearly crystalline laminae. The quan-

tity of cyanethine thus obtained amounts to only a small percentage of the

cyanide of ethyl ;
if the potassium be directly added to an excess of

cyanide of ethyl, scarcely a trace is obtained. White, inodorous, taste-

less. Melts at about 190°, and begins to boil at 208°, but only a portion
of it volatilises undecomposed. When dissolved in warm water, it has a

feeble but distinct alkaline reaction.

18 C
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On boiling tlie alcoholic solution, protocliloride of platinum is formed.
Dissolves with difficulty in water, with tolerable facility in alcohol

and ether-alcohol.

Frankland & Kolbe.

18 C 108 .... 29-1 29-1

3N 42 .... 11-4

16 H 16 .... 4-3 4-4

Pt 99 .... 26-5 26-2

3Ci 106-2 .... 28-7

C»N»H» HCl,PtCI3 371-2 .... lOQ-O

Acetate of Cyanethine.— The solution of cyanethine in acetic acid

gives off acetic acid on evaporation in vacuo, and leaves a basic insoluble

salt.

Oxalate of Cyanethine.
—

Large prisms, formed by the spontaneous
evaporation of the base saturated with oxalic acid.

The terchloromethylaulphite of cyanethine crystallises.

Cyanethine dissolves in alcohol in almost all proportions.

Primary Nucleiu C"H''.

Oxygen-nucleus C'*H*'0'.

Glucic Acid.

C"H"0'=' = C"H"0«,0«.

Peligot (1838). Ann. Chim. Fhys. 67, 154.

Mulder. J.pr. Chem. 21, 229.

Glucitu'dure, Acide kalisaccharique.

Formation. 1. By the action of the stronger bases, such as potash,

soda, baryta, strontia, lime, oxide of lead, on an aqueous solution of cane
or grape sugar ; slowly at ordinary, more rapidly at higher temperatures.

(Peligot.)
— 2. Crystallised diabetic sugar treated with oxide of lead, at

110°, gives off 28 per cent, of water and is converted into glucic acid.

(Peligot.)
— 3. It is also formed, together with ulmin and humin sub-

stances, on boiling cane-sugar with sulphuric acid and water.

Preparations. 1. A solution of sugar-lime is allowed to stand till the

alkaline reaction has completely disappeared and carbonic acid no longer

produces a precipitate ; a quantity of oxalic acid, exactly sufficient to

precipitate the lime, is added, and the whole is evaporated and filtered;
—

or better : basic acetate of lead is added instead of oxalic acid, by which,
a more abundant white precipitate is formed j and this, when washed
diffused in water, decomposed with sulphuretted hydrogen, and filtered

from the sulphide of lead, yields aqueous glucic acid. (Peligot.)
2. A hot and concentrated eolation of hydrate of baryta or lime i«
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mixed with grape-sugar melted in its water of crystallisation at 100",

whereupon violent action is at once set up, heat is evolved, and, by the

formation of large quantities of aqueous vapour, a portion of the mass

may be scattered about. (When potash or soda is used, this always takes

place.) The mass thus obtained consists chiefly of glucic acid, but contains

also a brown substance (into which the glucic acid would be entirely

changed by continuing the heating), which may be precipitated by the

cautious addition of small quantities of basic acetate of lead. (Peligot.)
3. The brownish-red liquid, obtained after long boiling of cane-sugar

with sulphuric acid and water, is neutralised with chalk
;
and after sepa-

rating the humus substances, the syrup is evaporated with excess of chalk,
the residue treated with a little water, the solution filtered, and the brown
filtrate evaporated to a syrup, whereupon it again becomes acid. Even

by another neutralisation, only a portion of the free acid is removed.
This syrup contains—besides a little sulphate of lime—sugar of mucilage,

apoglucate of lime and glucate of lime. It is mixed with alcohol, filtered

from the abundantly precipitating greyjeh-brown flakes of apoglucate of

lime, and the filtrate, now less deeply coloured, is treated with animal

charcoal, which still takes up apoglucate of lime. The decolorised filtrate,

when evaporated in vacuo, yields an almost colourless syrup, in which
needles of biglucate of lime are formed after a few days. The residual

syrup is mixed with small quantities of lime, as long as it remains clear

(whereby the acid reaction is almost entirely destroyed), and then mixed
with alcohol, which throws down white flakes of monoglucate of lime;
these are washed with alcohol in an atmosphere free from carbonic

acid, then pressed, and dried at 100" over chloride of calcium in vacuo.

(Carbonic acid would form carbonate of lime and free glucic acid, which would pass

through the filter with the alcohol.) Owing to the presence of a slight excess of glucic

acid, the alcoholic wash-water holds in solution glucate of lime and sugar of mucilage; on

standing in the air, it deposits carbonate of lime and yields crystals of biglucate of lime.

The residual, strongly acid liquid, again saturated with lime, and precipitated with

alcohol, yields a further quantity of glucate of lime, and so on till all the glucose is

transformed.

The glucate of lime is dissolved in water and precipitated with basic

acetate of lead ;
the white precipitate is washed and decomposed with

sulphuretted hydrogen ;
the liquid filtered, and the filtrate evaporated in

vacuo: glucate of lime then remains. (Mulder.)

Properties. The acid after drying in vacuo, forms an uncrystallisable,

highly hygroscopic mass, resembling tannic acid. (Peligot.) Solid mass
which does not attract moisture from the air. (Mulder.) \i hardens in

the air, even after evaporation to vl syrup. (Mulder.) Tastes and reacts

strongly acid.

Decompositions. 1. Mixed with yeast it does not ferment. (Peligot.)— 2. Heated above 100°, it gives off a large quantity of water and turns

brown. (Peligot.)
— 3. When its aqueous solution is boiled in the air,

or with dilute hydrochloric or sulphuric acid, or when the solution of

its lime-salt is evaporated in the air, it turns brown and yields apoglucic
acid.— 4. By boiling with moderately concentrated sulphuric acid, it is

completely changed into humin. (Mulder.)
Dissolves easily in water (Mulder); in all proportions. (Peligot.)

Forms, with bases, neutral salts, which are all soluble in water, with
the exception of the lead-salt. (Peligot.) Forms two series of salts,

bibtusic (neutral) and monobasic (acid). (Mulder.)
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Ohicate of Lime. — a. Bihaaic. — Forms a white jelly when pure.
The salt, dried in vacuo at 100^, is permanent in the air, hut has an
amher colour, arising from the presence of apoglucic acid. May be pow-
dered. Smells like paper when burnt. Decomposes by contact with
carbonic acid, yielding carbonate of lime and the biacid salt ; hence the

jelly, when exposed to the air, is changed into a hard mixture of carbonate
and biglucate of lime. Dissolves easily in water, sparingly in alcohol,

(Mulder.)
- .-^ -

Dried in vacuo at 100°. Mulder.

16 C 96 .... 38-24 37-97
11 H 11 .... 4-38 4-46no 88 .... 35-06 34-48
2 CaO. 56 .... 22-32 2309

C«Ca-HioQ>2 + Aq 251 .... 100-00 lOO'OO

According to Gerhardt, it is perhaps C^^Ca^H'^O's + Aq. Calculation 38-81 C,
4-03 II, 22-58 CaO. (TVai/e 2, 563.)

h. Monobasic. — Carbonate of lime forms with gliicjc acid, not the

neutral, but the acid salt. Dissolves easily in alcohol. The concentrated

aqueous solution forms a sticky syrup, which crystallises in needles.

(Mulder.)

Glucate of Lead and Calcium. — Obtained by precipitating aglucate
with basic acetate of lead. White precipitate.

Peligot.

16 C 96 .... 14-97 14-35
10 H 10 .... 1-56 1-97

10 O 80 .... 12-48 13-43
4 PbO 455-2 .... 70-99 70-25

CiGpb2Hiooi2,2PbO 641-2 .... 100-00 100-00

According to Gerhardt, it is perhaps C^'*Pb^H'»0'^ + Aq. Calculation requires
15-0 C; 1-7 H; 700 PbO.

Bibasic glucate of lime precipitates mercurous nitrate and nitrate of

silver. It does not precipitate nitrate of baryta, sesquichloride of iron, or

acetate of copper. (Mulder.)
Glucic acid dissolves readily in alcohol. (Mulder,)

Oxygen-nucleus C"H"0".

Jelly from Pine-needles.

Kawalibb. Wim. Akad. Ber. 11, 344^ Ann. PJtarrn. 88, 370.

Sources. In the needles and bark of Pinus sylvestris. By boiling with

feebly alkaline water, pine needles which have been exhausted with
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alcohol, a dirty greenish brown decoction is obtained, from which hydro-
chloric acid precipitates reddish brown gelatinous flakes. These are freed

from resin by boiling with alcoholj dissolved in water containing potash,
and precipitated with hydrochloric acid, after evaporating the alcohol :

the precipitate is then washed with alcohol and dried at 100^. — Pine-
bark exhausted with alcohol, yields when boiled with alkaline-water, a
dark-red decoction; and this precipitated with hydrochloric acid, gives
dark red flakes, which ar^ washed with water, then with alcoholic ether

and boiling alcohol, dissolved in very dilute aqueous potash, precipitated
with hydrochloric acid, washed with alcohol, and dried at 100°

Reddish brown powder, soluble only in alkaline liquids.

16
10 H
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When prepared from Pinus, its ammoniacal solution gives, with
chlorido of barium, a flocculeut precipitate, whicli, after drying at lO.'J'',

contains 3 1*93 p. c. carbon, 3"97 hydrogen, and 2649 baryta, and is,

therefore. C"H'20",BaO. (Calculation requires 32-37 C, 4 04 H.,
25-81 BaO.)

Appendix to Anisene.

Anhydrous Anisic Acid.

Pisani. Compt. rend. 44, 837; J. ^j/'. Chem. 7t, 189.

Anisic anhydride, Anissdurc-anhydrid, Acide anisique anhydre.

Formation and Preparation. G atoms of dried and powdered anisate

of soda are mixed in a flask with 1 atom of pentachloride of phosphorus;
the mass, after the action is terminated, is treatcl with cold water ;

the liquid is filtered
;
and the anhydrous acid remaining on the filter,

is washed, pressed between filtering paper, and crystallised from ether.

Properties. Concentrically united, silky needles, which melt towards

99^ and distil at a higher temperature.

16 C
7 H
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Anisosalicyl.

C^H^^O^ = C"H'>O^Cl«H'0^

Cahours. Compi. rend. 44, 1254; Phann. Centr. 57, 585.

Produced by the action of chloride of anisyl on salicylous acid, hydro-
chloric acid being at the same time evolved.

Neutral. Exactly like acetosalicyl.

Appendix to Vol. xiij p. 246.

Acetosalicyl.

C16H806 - C^H^O^Ci^H'O^.

Caiiours. Compt. rend. 44, 1253; Pharm. Centr. 1857, 585.

Formation and Preparation. Salicylous acid, heated with chloride of

acetyl, is briskly attacked, with disengagement of hydrochloric acid and
formation of a beautifully crystallising substance.

Properties. Perfectly neutral needles. Can be distilled.

Cahours.

a. b.

65-85 65-82 .... 66-05

4-78 4-85 .... 4-82

29-37 29-33 .... 29-13

100-00 100-00 .... 100-00

h was previously distilled at a red heat over anhydrous baryta.
Isomeric with cumaric acid, and with anhydrous acetobenzoic acid.

18 C
8 H
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sal icylous acid mixed with chloride of acetyl, and separates on evapora-
tion in oily drops which soon change into a crystalline solid, and are

obtained pure by washing with water and repeated crystallisation from

alcohol.— Brilliant white prisms, often an inch long, which melt at 130°,
and become solid and crystalline on cooling. They lose scarcely any
weight at 110°.

This body does not appear to be decomposed by a stronger heat. It is

not changed by j)otash, soda, or ammonia, by dilute acids, by peroxide of

lead, or by terchloride ofphosphorus. Oil of vitriol dissolves the crystals,

disengaging the odour of salicylous acid; the solution filtered after satu-

ration with chalk, or carbonate of baryta, colours sesquichloride of iron

violet. Chloride of zinc at the boiling heat acts like oil of vitriol. Con-

centrated nitric acid forms picric acid; chromic acid forms salicylous acid.

On boiling with dilute hydrochloric acid and chlorate of potash, there is

gradually formed a yellow resin, which smells like chlorokinone, and

separates from its solution in boiling alcohol in pale yellow nodules.

These crystals are not chloranil; they are not altered by sulphurous acid,

ammonia, or potash, and melt into oily drops when heated.

The compound does not dissolve in water, but little in cold alcohol,
njore abundantly in boiling alcohol. It dissolves in alcoholic potash,
whence it is precipitated by water. It dissolves readily in ether.

(Schliler.)

COMPOUNDS CONTAINING 18 AT. CARBON.

Primary Niiclem C'^H*.

Azo-nucleiis C^^NH".

Chinoline.

C"NH^ _
c'«NH»,H'.

Rdnge (1834). Pogg. 31, G8.

Gerhardt. Ann. PJiai-m. 42, 310; 44, 279; J. pr. Chem. 28, 76;
N. Ann. Chim. Phys. 7, 252; Jiev. scient. 10, 186; Compt. Chim.

184.'5, 30.

A. W. HoFMANN. Ann. Phai-m. 47, 31; N. Ann. Chim. Phys. 9, 129;
Ann. Pharm. 53, 427; 74, 15.

Bkomeis. Ann. Pharm. 52, 130.

Laurent, N. Ann. Chim. Phys. 19, 367.

Gr. Williams. Cliein. Gaz. 1855, 301 and 325; J. pr. Chem. GG, 334;
N. Ann. Chim. Phys. 45, 488; Chem. Gaz. 1856, 261 and 281;
J. pr. Chem. 69, 355.

V. Babo. J. pr. Chem. 72, 73.

Chinolin. Leucol (Runge). Quinoleine (Gerhardt).

Discovered by Runge, in 1839, in coal-tar; Gerhardt (1842) obtained
it by distilling quinine or cinchonine with hydrate of potash. Runge's

r 2
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leucol was found, in an elaborate investigation by Hofniann, to be iden-

tical with Gerliardt's chinoline. The mixed nature of the chinoline

obtained from cinchonine, first noticed by Laurent, was proved by
Greville Williams to exist, not only in these, but also in that prepared
from coal-tar

; hence all statements with the exception of those of

Gr. Williams refer to impure chinoline.

Formation. 1. In the dry distillation of coal, in which case it mixes
with the coal-tar. (Runge.)

— 2. In the distillation of quinine, cincho-

nine, and strychnine with hydrate of potash. (Gerhardt.)
— 3. By the

electrolysis of nitrate of cinchonine. (v. Babo.) The liquid which has

been exposed to the zinc-pole is deep reddish brown, and contains much

separated resin. When this is removed and potash added, the liquid

yields by gentle heating a caking precipitate, and evolves an odour of

ammonia, and then at a stronger heut an odour of chinoline; the liquid
decanted from the precipitate and distilled, yields an alkaline, milky
«listillate, together with drops of oil, which, both by their odour and

by their reaction Avith sulphate of ethyl (p. 247) are proved to be

chinoline. (von Babo.)
— 4. On distilling thialdine with hydrate of

lime, being recognisable by its odour and by the formation of the

platinum-salt. (Wohler, and Licbig, Ann. Pharm 61, 5.)
— 5. In the

dry distillation of trigenlc acid or trigenate of silver, chinoline passes

over, having a sharp taste and strong alkaline reaction; after redistilla-

tion with caustic potash, it floats on the distillate in colourless oil-drops,
which dissolve in hydrochloric acid, and form a crystalline double salt

with bichloride of platinum. (Liebig and Wohler, v4««. Pharm. 59, 289.)— C. Chromate of pelosine decomposes at a temperature somewhat above

100°, giving off chinoline and carbolic acid, and leaving chromic oxide

mixed with charcoal. (Bodeker, Ann. Pharm. G9, .'59.)
— 7. Berberin

distilled with milk of lime or hydrated oxide of lead, yields chinoline,

recognisable by its odour and by the deportment of the distillate

slightly acidulated with hydrochloric acid, towards chloride of mercury.
(Bodeker, Ann. Pharm. C9, 43.)

Prqyaration. 1. From Quinine or Cinchonine. — a. When 1 part
of quinine is heated to ebullition with 4 parts of hydrate of potash and
1 part of water, the quinine turns brown, evolves hydrogen, swells up, and

yields a distillate of water containing ammonia and feebly coloured chino-

line, which is freed from the admixed ammonia by exposure to the air for

24 hours. (Gerhardt.)
— b. When one part of cinchonine is distilled with

3 parts hydrate of potash and one-fourth part water, a considerable quan-

tity of water passes over at first, then the residue frotiis up, gives off

hydrogen abundantly, assumes a purple-red colour, and yields a distillate

of chinoline mixed with water. A few drops of water arc frequently
added (since the retort would otherwise be attacked, and ammonia and
a brown burnt mass be formed) and the distillate containing a little

ammonia is rectified. This distillate becomes turbid when heated, gives
off water and all the ammonia, then becomes clear, and yields first

aqueous and afterwards anhydrous chinoline. (Bromeis.) Or powdered
cinchonine is gradually added to hydrate of potash, which is heated in a

retort till it melts, and then to a higher temperature till the cinchonine

becomes brown and emits stifling vapours. (Gerhardt.) I

According to Gr. Williams, all the chinoline obtained by the first
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method is a mixture of several bases; he therefore subjects the crude chino-
liuo obtained by the gradual distillation of cinchoiiine with hydrate of

potash to ebullition with acids for several days, by which process pyrrliol
is driven off. The dry chinolino afterwards separated begins to boil at

1 49^, but does not pass over in considerable quantity till the boiling

point rises to 183". Williams therefore separates it, by (200 times)

repeated fractional distillations, into several portions, the lowest of which
boils between 154'^— 160°, and the highest, which is the largest quantity,
at 271°. Of these fractions, that which distils below 165^ contains

lutidine, with a little pyridine and picoline; that between 177° and 182^"

contains coUidine, which is also found in the products up to 199°; and that

portion which distils above 199°, especially that between 216° and 243"",

consists of chinoline and lepidine, the latter of which substances is chiefly
found in the part boiling above 270°. For the preparation of chinolino

(and of the other bases) in a perfectly pure form, he converts the indivi-

<lual fractions into platinum double salts, and effects the separation of tho

bases by fractional crystallisation.

2. From Coal-tar-oil.— (Coinparexi,217,A.)
— a. The oily mixture of

aniline and chinoline (leucol) obtained according to xi, 247, 3, is distilled

until a drop passing over no longer forms a blue colour with hypochlorite
of lime; all the aniline has then passed over, together with some portion
of the chinoline, and chinoline alone remains behind. This residue is

distilled with a fresh receiver, dehydrated by leaving it for some days
in contact with hydrate of potash, and twice rectified in a stream of

hydrogen. (Hofmann.)
— h. The mixture of aniline and chinoline,

obtained according to xi, 248,/3, is converted into the oxalate ; the

mother-liquor, decanted from the oxalate of aniline which has crystallised

out, is distilled with potash, the receiver being changed when the distil-

late no longer blues hypochlorite of lime; and the chinoline which then
distils over is collected apart. (Hofmann.)

Since coal-tar-oil contains, besides chinoline, the homologous bases

lepidine and cryptidine, as well as many others, Greville Williams treats

50 gallons of oil of a very high boiling point and higher specific gravity
than water, with sulphuric acid; distils the acid liquid with lime; and
takes from the distillate the portion which sinks to the bottom in water
for further manipulation. He decomposes the admixed bases of the aniline

scries with nitrite of potash and hydrochloric acid; pours off the acid

liquid from the heavy oil containing hydrate of phenyl; expels non-basio

admixtures by passing steam through the liquid ; filters tho residue

through charcoal; and separates the bases by means of hydrate of potash.
These bases, when separated from the aqueous solution and dried over
sticks of caustic potash, give, after more than 100 fractional distillations,

portions boiling between 177° and 274°; and from these the chinoline is

separated in the manner above described (1).

Properties. Transparent, colourless, mobile oil (llunge), which
neither thickens nor freezes at 20°. (Hofmann, Bromeis.) Sp. gr. 1081 at

10° (Hofmann), 1-084 at 16°. (Bromeis.) Refracts light very strongly,
like bisulphide of carbon. Index of refraction = 1"G45. (Hofmann.)
Conducts the electric current even less readily than aniline. (Hofmann.)
Boils steadily at about 238^ (Gm Williams), with slight decom-

position at 239^ (Hofmann), and evaporates even at ordinary tompci-a-
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tures; hence the oil-stain produced by chinoline on paper soon disappears,
(Bromeis.) The vapour-density of chinoline boiling between 238°— 243
is 4-519. (Gr, Williams.) Chinoline has a penetrating odour, recalling
that of phosphorus and that of hydrocyanic acid (Runge) ; like St,

Ignatius' beans (Gorhardt), like bitter almond-oil (Hofmann), ultimately
suggestive of hydrocyanic acid. (Bromeis.) Its taste is sharp and very
bitter (Gerhardt); more burning than that of aniline. (Hofmann.) It

does not appear to be poisonous. (Gerhardt.) The aqueous solution
kills leeches. 0*5 gr. with water in the stomach of a rabbit produces
convulsive jerking back of the head, prostration of strengtii lasting
several hours, no enlargement of the pupil, after which the animal
recovers. When introduced into the eye, it produces contraction of the

l)upil. (Hofmann.) Chinoline produces an alkaline reaction in litmus
and turmeric (Gerhardt, Bromeis) ; only on dahlia paper. (Hofmann.)
Does not colour either aqueous hypochlorite of lime or pine-wood,
(Runge,)

Hoffmann. Bromeis,
mean. mean.

From coal-tar. From cinchonine.

83-72 82-36 82-76
10-85 11-27
5-43 6-30 6-00

18 C
N
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6. On treating aqueous chlnoliue with a mixture of hydrochloric acid
and chlorate of potash, the liquid is rapidly covered with a layer of

orange-red oil, which solidifies on cooling to a tough mass which is

insoluble in water, but easily soluble in warm alcohol, and on cooling
from this solution, forms an amorphous precipitate which does not yield

picric acid when treated with nitric acid. (Hofmann.)
7. By faming nitric acid chinoline is but slowly attacked (so that

even after five times pouring back the acid which has distilled off, potash
still separates most of the chinoline unaltered) but is ultimately con-

verted, if the acid is in great excess, into a brown, bitter, resinous mass,
which can be drawn out into threads, becomes brittle on cooling, dis-

solves easily in potash, but is not picric acid. (Hofmann.) Fuming
nitric acid acts violently on chinoline, and converts it into a splendid mass
of crystals, but does not form any products of decomposition. (Gr.

Williams.)
8. Chinoline immediately takes fire in contact with dry chromic acid.

It is resinized by aqueous chromic acid. (Hofmann, see page 249.)
9. Permanganate of Potash decomposes chinoline into oxalic acid and

ammonia, (Hofmann.)
10. Potassium dissolves in chinoline with evolution of hydrogen, but

without colouring. On melting potassium in chinoline vapour, cyanide of

potassium is formed. Chinoline vapour passed over burnt tartar remains

for the most part unchanged, but forms a small quantity of cyauido of

potassium. (Hofmann.)
11. Chinoline i)assed over red-hot quick lime (Hofmann), or soda-lime

(Bromeis), suffers little or no decomposition.
12. Enclosed in a sealed tube with iodide of methyl, and heated for

ten minutes to 100^ chinoline is changed into crystals of hydriodate of

methyl chinoline. In like manner, it is converted by iodide of ethyl into

hydriodate of ethyl-chinoline, and by iodide of amyl into hydriodate of

amyl-chinoline. (Williams.)
13. Chinoline becomes warm when mixed with sulphate of methyl

(sometimes disengaging vapour of methylic ether and methylic alcohol),
and forms, if complete combination has been promoted by heat, a liquid
soluble in water, which, when excess of sulphate of methyl is present,

deposits separate crystals. The liquid is rendered turbid by potash or

baryta, and separates oil-drops, which at first become red, then green, finally

violet, and when heated pass into a beautiful violet resin, Methylirisine,
with formation of sharp, strongly smelling, condensable vapours. At the

same time, a brown resin and a sulphomethylate are formed. Chinoline
heated to boiling with sidphate of ethyl, forms a colourless liquid, which
on boiling with strong caustic potash, deposits a violet resin, ethylirisine,
insoluble iu ether, and a brown resin soluble in ether, while a sulpho-
vinate remains dissolved, an<l a sharp, neutral oil, sinking in water,

passes over, which, if immediately mixed with bichloride of platinum
yields beautiful needles, but soon decomposes, (v. Babo.)

14. Chloride of acetyl acts violently on chinoline, forming a crystalline

very deliquescent mass. (Williams.)
15. With Anilocynnic acid, chinoline solidifies into a crystalline mass

of carbanilide-carbohinoline. (Hofmann.)

Combinations. With Water. — a. Monohydrated Chinoline.— When
chinoline saturated at 0" with water is heated to 100°, water and a
little chinoline escape, and the chinoline becomes quite clear. (Bromeis.)
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Bromeis.

mean,

18 C 108 .... 78-26 78-02
N 14 .... 10-14

8 H 8 .... 5-80 6-48

O 8 .... 5-80

CiSNH" + Aq 138 .... lOO'CO

This hydrate remains limpid and mobile at 20°. (Bromeis.) It is

decomposed by distillation into water and anhydrous chinoline.

h. Terhydrated Chinoline.— Chinoline shaken up with cold water at

0" forms a clear oil saturated with water, which becomes turbid at 1.5°,

with separation of water. (Bromeis.)

Bromeis.

mean,

18 C 103 .... 69-23 69-77
N 14 .... 8-97

10 H 10 .... 6-42 7'08
4 O 24 .... 15-38

C18NH7 + 3Aq 156 .... 100-00

Compare also Laurent (AT. Ann. Chim. Phys. 19, 367), and Gerhardt {Traite, 4,

149)j who doubt the existence of definite hydrates.

Aqueous Chinoline.— Chinoline is but sparingly soluble in water

(Gerhardt); more soluble in hot than in cold water. (Hofmann.) The
alkaline solution becomes milky when more chinoline is added to it.

(Gerhardt.) Ether extracts it from the water. (Hofmann.)
Chinoline dissolves 2^hosphorus, suljjhur, and arsenic like aniline. It

mixes in all proportions with bisulphide of carbon. (Hofmann.)
Chinoline unites with acids, the mixture becoming heated, and forms

the chinoline-salts. (Hofmann.) It precipitates tlie salts of alumina,
and renders lead-salts and ferrous sulphate slightly turbid. It precipitates
ferric salts (Hofmann); aqueous chinoline precipitates nitrate of silver,

but not ferric nitrate. (Gerhardt.)
— The salts of chinoline crystallise

readily (Gerhardt, Williams); with difficulty. (Hofmann.) When pre-

pared by saturating chinoline with acid, they smell of vegetable juice,
but not after recrystallisation. (Gerhardt.) The fixed alkalies separate
chinoline from them, which forms a clear oily layer after some time only;

similarly ammonia decomposes them at a moderate heat, but at a high

temperature ammonia is expelled by chinoline. (Hofmann.) From dry
chinoline-salts aniline evolves the odour of chinoline. (Hofmann.)

SidphaU of Chinoline. — Beautiful, white, radiating crystals, easily
soluble in water and alcohol. (Gerhardt.)

— Anhydrous, aqueous, or

alcoholic chinoline, mixed with sulphuric acid, leaves a viscid syrup when

evaporated over oil of vitriol. From an ethereal solution of chinoline,

strong sulphuric acid precipitates a gummy liquid, which sinks down,
and after standing under the ether for a few days solidifies into a deli-

quescent crystalline mass. (Hofmann.)

HrjdrocMorate of Chinoline.— Chinoline forms slight fumes with hydro-
chloric acid. (Hofmann.) Slender needles. (Gerhardt.) Chinoline, whether
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anhydrous or in aqueous solution, violently absorbs dry hydrochloric acid

gas, with disengagement of heat. On cooling, the mass soon solidifies to

white crystals, which take up more hydrochloric acid, become red and

liquid, aud on again cooling, solidify to a radiant, deliquescent and strongly
acid crystalline mass. Hydrochloric acid appears therefore to form with

chiuolino both an acid and a neutral salt. (Bromeis.) Chinolino

saturated with hydrochloric acid dries to a thick syrup in the vacuum of

the air-pump. When dry hydrochloric acid is passed over chinoline

dissolved in ether, hydrochlorate of chinoline precipitates in heavy
viscous drops, -which after a while become slightly crystalline. (Hofmann .)

Nitrate of Chinoline, — Slender needles. (Gerhardt.) The amber-

yellow solution of chinoline in dilute nitric acid yields, on evaporation
over oil of vitriol, concentrically grouped needles which may be obtained

white and dry by pressing between paper, and are readily crystallised
from alcohol. Exposed to the air, they become blood-red. When care-

fully heated, they melt to a clear oil, and if further heated, they form a

colourless gas, which on cooling covers the sides of the tube with a

crystalline deposit. (Hofmann.) The solution of chinoline in excess

of nitric acid leaves, on evaporation in the water-bath, a pasty mass
which solidifies on cooling, and from the hot alcoholic solution of which,
white needles are obtained, permanent in the air, not fusible at 100'^, aud

consisting of C'*NH^HO,NO'. (Williams.) The salt dissolves easily
in water and alcohol, but is insoluble in ether. (Hofmann.)

Chromate of Chinoline.— Chromic acid forms with chinoline a yellow

crystalline precipitate. (Gerhardt, Hofmann.) — Bichromate.— Excess

of dilute chromic acid precipitates from chinoline a small quantity of a

resinous matter which becomes crystalline when rubbed with a glass rod,

dissolves in boiling water after filtering and washing, and is deposited
in brilliant needles on cooling. Detonates when heated, but not after

addition of hydrochloric acid. (Williams.) Williams could not obtain

a crystallised compound with the chinoline from gas-tar, even when the

impurities which could be destroyed by chromic acid were removed, but

only oily drops.

At 100. Williams.

18 C 108 .... 45-11 45-08
N 14 .... 5-84

8 H 8 .... 3-34 3-49
2 Cr 53-4 .... 2231 22-34

7 O 56 .... 23-40

C'8NH7,HO,2Cr03 2394 .... 100-00

Chloride of Uranyl with Hydrochlorate of Chinoline. — On mixing
concentrated solutions of amraonio-chloride of uranyl and hydrochlorate
of chinoline, the liquid solidifies ;

from dilute solutions beautiful yellow
prisms are obtained. (Gr. Williams.)
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At 100". Williams.

18 C 108 .... 32-05 31-87
N 14 .... 4-15

8 H 8 .... 2-37 2-77
2 CI 71 .... 21-07 20-97
2 U 120 .... 35-61
2 IG .... 4-75

C«NH7,HC1,U202C1 337 .... 100-00

Chinoline produces with terchloride of antimony a white precipitate
which, when dissolved in boiling hydrochloric acid, is obtained in

crystals on cooling. (Hofmann.)

Chloride of Cadmium with Hydrochlorate of Chinoline.— The con-

centrated solutions of the two salts solidify to a pulp when brought
together; the dilute solutions yield white, permanent needles an inch

long, which at 100^ give off 2 At. water, and then consist of

C^*NH'',HCl,2CdCl, and volatilise completely at a higher temperature.
Sparingly soluble in alcohol. (Williams.)

With protochloride of tin, hydrochlorate of chinoline produces a

yellow heavy oil which afterwards becomes crystalline, and dissolves

with difficulty in alcohol. (Hofmann.)
Chinoline precipitates from sulphate of copper, a light blue compound

unchanged by boiling. (Hofmann.) Aqueous chinoline does not preci-

pitate sulphate of copper. (Gerhardt.)

Chloride of Mercury ivith CliinoUne.— Chloride of mercury produces
in hydrochlorate of chinoline, a white, non-crystalline precipitate, and
the liquid separated therefrom, deposits on evaporation, spangles having
a satiny lustre. (Gerhardt.) The white precipitate dissolves readily
when warmed, and separates on cooling in beautiful pearly plates, which
at a little above the mean temperature, are at first red, and then become
black. (Bronieis.) Tastes very bitter, and unpleasantly metallic; smells
of chinoline.— The solution of chinoline in a large quantity of alcohol
is precipitated by chloride of mercury. (With too little alcohol, a greasy
mass would be formed.) White crystalline precipitate which is not

decomposed by boiling with water. (Hofmann.)

Hofmann.
18 C 108 .... 27-00 26-49
N 14 .... 3-50
7H 7 .... 1-75
2 CI 71 .... 17-75 17-57
2 Hg 200 .... 5000 49-90

e^sNH7,2HgCl 400 .... 100-00

Gold-salt of Chinoline.— Chinoline and hydrochlorate of chinoline
form a white precipitate with terchloride of gold. (Gerhardt.)

—
Delicate, canary-yellow needles, which are quite permanent in the air,
and after drying at 100° contain 41-8.5 per cent, of gold, and arc there-
fore Ci«H^N,HCl -I- AuCP. (Calculation = 42-0 p. c. gold). Sparingly
soluble in water, (Williams.)
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Platinum-salt.— When crude chinoline is dissolved in a slight excess

of hydrochloric acid, and chloride of platinum added, a yellow precipitate
is at once formed (crystalline, according to Hofmann and Bromeis); this

precipitate is collected on a filter and recrystallised from boiling water,
which deposits it on cooling in golden yellow needles. (Gerhardt,

Bromeis.) Chloroplatinate of ammoninm, and other impurities remain
on the filter (Gerhardt); they are deposited first from the solutions.

(Bromeis.) Hofmann washes the salt with alcoholic ether, because water
and hydrochloric acid dissolve it slightly.

— When pure, it is immediately
deposited in the crystalline form from the hot saturated solution, so that

the su})crnatant liquor remains clear, (Gerhardt.)

Golden-yellow needles (Gerhardt) ; beautiful, tufted needles.

(Bromeis.) Orange-yellow, somewhat lighter than chloroplatinate of

aniline. Scarcely loses weight at 100°. (Hofmann.) Dissolves in 893

parts of water at IS".'"/" (Williams); the aqueous solution as well as the

solution in dilute hydrochloric acid, form nodular deposits by slow evapo-
ration. (Gerhardt, Bromeis.) Sparingly soluble in alcohol and ether.

(Hofmann.)

18 C
N

8 H
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titles of water and evaporating the mixed solutions. White, soft, crystal-
line mass, converted by repeated recrystallisation from alcohol, into

lustrous, silky needles, consisting of C'®fi^N,C*H^O^ j decomposed at 100°
with evolution of chinoline. (Williams.)

When chinoline containing aniline is dissolved in alcohol or ether,
and mixed with alcoholic oxalic acid, almost all the oxalate of aniline

is deposited after a few hours, while the oxalate of chinoline remains
in solution. (Hofmann.)

Picrate of Chinoline resembles picrate of aniline in every resj)ect.

Formiate of Chinoline. — Chinoline gives a yellowish brown precipi-
tate with infusion of galls. (Hofmann.) White flocculent precipitate
which dissolves in boiling water and in alcohol. (Gerhardt.)

Chinoline mixes in all proportions with alcohol and ether (Gerhardt),
also with wood-spirit, aldehyde and acetone. (Hofmann.) Ether takes it

up from the aqueous solution. (Hofmann.)
It mixes with volatile (Gerhardt) and fatty oils (Hofmann); dissolves

common camphor, and resin like aniline, but not copal or caoutchouc.

It does not coagulate albumen. (Hofmann.)

Conjugated compounds containing the nticleus C**NH*.

Methylchinoline.

C2»NH» = Ci8(C2H3)NHSH».

Gr. Williams. J. pr. Chem. 69, 360.

Formechinolin, Methylchinolin.

Known only in combination with acids.

Preparation of Hydriodate of 3fethylchinoline.
— When chinoline is

heated with iodide of methyl in a sealed tube to 100° for ten minutes,
beautiful crystals of hydriodate of methylchinoline are obtained.

This salt is decomposed by oxide of silver, forming iodide of silver,

and an unstable, strongly alkaline solution, which, when heated with

potash, produces a suffocating odour, probably arising from methylamine.

Platinum-salt. — The solution of crystallised hydriodate of methyl-
chinoline is decomposed, first by nitrate of silver, and then by hydi-o-
chloric acid; on then adding bichloride of platinum, a sparingly soluble

platinum-salt is obtained. (Williams.)

20 C
N
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Appendix to Methylckmoline.

Methylirisine.

VON Babo. J. pr. Chem. 72, 18.

Formation (p. 247, 13).

Preparation. Chinoline is heated with sulphate of methyl until

combination has taken place, and potash or baryta is added to the

liquid : the violet resin thereby formed is separated by filtration from the

alkaline solution, and dissolved in water; sulphuric acid is added till the

violet colour disappears, and the whole is evaporated nearly to dryness.
The residue treated with baryta-water till the sulphuric acid is precipi-

tated, again forms a violet solution, which is mixed with 4 times its bulk

of absolute alcohol, freed from baryta by carbonic acid, then filtered, an<l

evaporated to dryness; on subsequently washing out the residue with

ether, methylirisine remains undissolved.

Properties. Violet, tough, amorphous mass, having a splendid coppery
lustre; on exposure to the air, it acquires a beautiful green coloyrand the

lustre of cantharides, and when heated, becomes again violet-brown, with

loss of water. In the dry state, it can be heated to 150° without change.
Not volatile without decomposition.

Decompositions. 1. Burns on platinum, giving off vapours like aniline.

— 2. Rapidly decomposed by excess of acids, by oxidising agents,

chlorine, nitric acid, and sesquichloride of iron.— 3. Decomposed by
boiling in acid solution with bichloride of platinum.

Dissolves in water with a bluish dark red colour, and concentrated

potash-ley precipitates methylirisine from the solution as a flocculent resin.

The concentrated aqueous solution transmits the orange and yellow rays
of the spectrum, part of the blue near the violet, and part of the violet

rays; after dilution, the orange-coloured rays near the red, and the yellow
rays near the green inciease, those near the green more slowly; the blue

rays lying near the violet increase only after great dilution.

Methylirisine dissolves in acids. The concentrated solution is brown,
the dilute solution colourless. The solutions leave on evaporation an

amorphous residue, which, when strong acids have been used, retains a

portion of the acid.

By potash, carbonate of baryta, or carbonate of lime, they are imme-

diately coloured blue, with loss of acid; by the former, a resinous preci-

pitate is produced. They are completely precipitated by the chlorides of

mercury and of platinum; the violet-grey precipitates are coloured violet

by potash and decomposed. The solution in acetic acid gives off acid on

evaporation, and becomes violet. The dilute aqueous solution is com-

pletely decolorised by a very small quantity of free acid, and may hence
be used instead of litmus for the detection of free acid, or of free alkali,

which restores the colour.

Methylirisine dissolves readily in alcohol, the colour of the solution

varying from a violet to au indigo-blne. The solution completely trans-
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mits the orange, blue and indigo rays of the spectrum; after dilution

with alcohol, the orange increases towards the red, but not towards
the yellow; the blue also increases towards the green, and only after

considerable dilution, towards the violet. After diluting the alcoholic

solution with water, the orange increases towards the yellow and green ;

blue, more slowly towards the green, and only when greatly diluted

towards the violet.

Methylirisine is insoluble in ether.

Ethylchinoline.

Q22NH" = Ci8(C*H5)NH*,m

Gr. Williams. J. j>r. Chem. 69, 360.

Vinechinolin. — Supposing it to contain an additional atom of hydrogen, it would
become ethylchinolinammonium. Known only in combination with acids.

Chinoline treated with iodide of ethyl, as in the preparation of

hydriodate of methylchinoline, yields, after distilling off the excess of

iodide of ethyl, crystals of hydriodate of ethylchinoline. These crystals
are treated with oxide of silver and water (if this is done in the water-

bath, a volatile product escapes which attacks the eyes) and after filtering
off the io'dide of silver, a colourless, strongly alkaline solution of ethyl-
chinoline is obtained.

The solution decomposes on evaporation in the water-bath, assuming
a carmine colour, emerald-green on the edges, afterwards changing to

a beautiful blue. It expels ammonia from sal-ammoniac. It precipi-
tates chloride of mercury and the salts of lead, iron and copper.

Hydriodate of Ethylchinoline forms cubes when recrystallised from

alcohol. It is more soluble in water than in alcohol.

22 C
N

12 H
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Appendix to Ethylchinoline.

Ethylirisine.

V. Babo. J. pr. Chem. 72, 85.

Formation, (p. 24T, IS.)

Preparation. 1 part of cliinoline is mixed with 2 parts of sulphate
of ethyl ;

the mixture is heated to boiling till the combination is com-

plete; and the solution, mixed with excess of concentrated potash ley, is

boiled, with continual agitation, till the separated ethylirisine assumes
a violet or almost indigo colour. The potash is then poured off; the resi-

dual resin again heated with water and potash-ley; the cherry-red liquid
is decanted when cold

;
aud this treatment is repeated until potash no

longer takes up any sulphovinate (or methionate or ethionate), that is,

when a small quantity of the product gives, after evaporation and ignition,
little or no reaction for sulphuric acid. The remaining resin is dissolved

in anhydrous alcohol and precipitated by the addition of a large quantity
of ether; the ether poured off and replaced as long as a fresh portion
becomes coloured; and lastly, the mass, exhausted with ether, is dissolved

in alcohol and evaporated to dryness. If the residue still becomes moist

in the air—in consequence of retaining potash,
— it must be stirred with

a little water and alcohol, by which the irapurer part is extracted and

pure ethylirisine left.

Properties. Blue pulverisable resin, having a coppery lustre, stronger
than that of sublimed indigo.

Ethylirisine appears to be quickly decomposed by ammonia.
It is less soluble in water than methylirisine.
Dissolves in acids with reddish brown colour, which disappears on

dilution, and is again brought out by alkalis. The solution in hydro-
chloric acid leaves a varnish-like coating when evaporated in vacuo.

With chloride of platinum it forms a quickly decomposable double salt, of

variable composition .

It dissolves in alcohol, forming a solution whose colour varies from

deep violet to indigo, and becomes cherry-red on addition of water.

Amylchinoline.

C««H"N = C"(C'"H»)NH«,H'.

Gr. Williams. J", pr. CVt<?w. 69, 361.

Mylecfiinolin,

Known only in combination with acids.

A mixture of iodide of amyl and chinoline heated in a sealed tube for

several hours to 100", deposits beautiful crystals of hydriodate of amyl-
chinoline, which are C^*NH'*I. These crystals, treated with nitrate of
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silver and then with hydrochloric acid, yiehl the hydrochloratc, from

whose solution chloride of platinum precipitates chloroplatinate of amyl-

chinoline, which is but sparingly soluble in water, and does not dissolve

in ether-alcohol. After drying at 100°, it contains C^^NH^^ci^ ptCP.

(Williams.)

Primary Nucleus G^^W.

Styrone.

C1SH1002 - G^m\WO\

Ed. Simon. (1839.) Ann. Pharm. 31, 274; N. Bi: Arck 20, 182.

ToEL. Ann. Pharm. 70, 3.

Streckeu. Ann. Pharm. 70, 10; Compt. rend. 39, 61; Ann. Pharm. 93,

370; J.pr.Chem.62, 448; Pharm. Gentr. 1854, 672.

J. Wolff. Ann. Pharm. 75, 299.

E. Kopp. Comjit. Chim. 1850, 143.

ScHARLiNG. Ann. Pharm. 95, 90 and 183.

Styraxalcohol, Styracol, Zimmtalcohol. Obtained ia an impure state by distilling

storax freed from styrol and cinnamic acid =
styracon.

Discovered and recognized as an alcohol, by Simon; more completely investigated

by Toel ; Strecker then observed the relations of styrono to cinnamic acid, and fixed

the formula. Declared by E. Kopp to be identical with peruvin; a statement disproved

by Scharling.

Formation. By the decomposition of styracin with potash (Simon,

Toel); in small quantity by boiling oil of cinnamon with alcoholic

potash (Limpricht, Lehrhuch, 539).

Preparation. 1. When styracin dissolved in alcohol is mixed with

a great excess of soda, the liquid filtered from the ciuuaraate of soda

thereby produced, and the filtrate evaporated, crystals of styrone separate
out. (Simon.) Wolff dissolves styracin in boiling alcoholic potasli,

mixes water with the liquid, filters off from the cinnamate of potash, and

separates the precipitated styrone from undecomposed styracin by distil-

lation.

2. Styracin distilled with excess of concentrated potash, begins to

froth up as the heat is increased, while cinnamate of potash remains in

the retort, and is kept in solution, by addition of water. From the

milky distillate, most of the styrone separates on cooling ;
the rest is

obtained by saturating with salt and agitation with ether. (Toel.) Wolff

uses potasli-ley of sp. gr. 1*2 (weaker leys give off at first nothing but water; stronger

ley decomposes the styrone itself) ; frees the residue from cinnamate of potash by
adding hot water from time to time ; distils the undissolved portion with fresh potash,
which he keeps at the right strength by addition of water ; shakes the whole distillate

with ether, alter saturation with salt; leaves the ether to evaporate in a warm place; and

distils the residue over chloride of calcium. The distillate solidifies after a while into

a hard crystalline mass.

By distilling storax freed from styrol and from cinnamic acid with aqueous soda-

ley, Simon obtained a milky distillate, from which common salt separated styracone as a

heavy oil, which when purified by filtration and rectification, did not exhibit a constant

boiling point. (Simon.)
— It boils at 230°, contains on an average 79'6 p. c. C, and 85

p. c. H, but the analyses of products of different preparation do not agree with one

another.
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(Scharling.) On distilling with very concentrated potash or soda-ley the resin remain-

ing in the preparation of styracin (p. 287, 6), after it had been freed by kneading
from most of the styracin, E. Kopp obtained a millcy distillate, which he purified

in the same manner as Simon; it then boiled at 254°, crystallised in the cold, melted

at 8°, and smelt of grape-stones. According to Scharling, this body comports itself

in the air towards platinum black, and towards powdered hydrate of potash and bisul-

phide of carbon, like styrone. According to Simon, it is a product of the decomposition
of styrone.

Properties, Colourless, long, thin, silky needles. (Toel.) Melts at

19° (Simon), at 33° (Toel), and solidifies in the crystalline form. It

evaporates undecomposed at a higher temperature. (Toel.) Boils at

250°. (Wolff.) Has a very pleasant smell of hyacinths. (Toel.)
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over unchanged; the residue dissolves in water, and forms with acids a

white precipitate whose solution in alcohol or ether leaves a tough uncrys-
tallisable oil when evaporated. (WolfF.)

8. When fuming sulphuric acid is poured over styrone, the latter

'jecomes purple, solidifies to a crystalline mass, and forms a neutral

soluble salt with baryta. (Wolff.)
9. Styrone dissolved in rock-oil and treated with powdered AycZra^e o/

potash and bisulphide of carbon, forms a salt resembling xanthate of potash,
which gives a brown precipitate, afterwards turning yellow, with cupric
salts, and a white precipitate with nitrate of lead. Tliis salt may be

recrystallised from a little water, but in the impure state it is decom-

posed by an excess of water. (Scharling.)

Combinations. Styrone is moderately soluble in ?*fliter. The solution

in hot water becomes milky on cooling, and when examined by the micro-

scope exhibits numerous oil-drops, but becomes clear after a few minutes,
in consequence of the crystallisation of the styrone. Dissolves very easily
in alcohol, in ether, in styrol, and in oils both volatile and fatty. (Tool.)

Cinnamic Aldehyde.

C18H802 = c^^HSO^

Blanchet. Ann. Pharm. 7, 163.

Dumas & Peligot. (1834.) Ann. Chim. Phys. 57, 305; J. pr. Chem.

3, 57; Ann. Pharm. 14, 50.

Mulder. Pogg. 41, 398; J. pr. Chem. 18, 385; Ann. Pharm. 34, 147.

Marchand, J. pr. Chem. 17, 303.
Persoz. Gompt. rend. 13, 433; J. pr. Chem. 25, 90.

Bertagnini. Ann. Phaim. 85, 271.
Ad. Strecker. Gompt. rend. 39, 61; Pharm. Cenir. 154, 672; Ann.

Pharm. 93, 370; J. pr. Chem. 62, 448.

Chiozza. Ann. Pharm. 97, 350.
PiRiA. Ann. Pharm. 100, 104.

A. GossMANN. Ann. Pharm. 100, 57.

Zimmtaldehyd, Zimmtol, Cassiaol, Hydrure de cinnamyl, Cinnamylwasserstoff.

Dumas and Peligot observed in 1834, that oil of cinnamon consists for the most

part of the aldehyde of cinnamic acid, and established its properties and composition.

Sources. Cinnamic aldehyde occurs, together with larger or smaller

quantities of hydrocarbons, in the ethereal oils obtained by distilling with
water the bark of Cinnamomum aromaticum and Ginnamomum z«ylanicum.
In the ethereal oil of cinnamon-blossom (Mulder); but not in the so-called

oil of cinnamon-leaf from Ceylon. (Stenhouse.)

According to Mulder, oil of cinnamon is C^H^'O^ and the oil C^^WO^
ia a product of decomposition.

Formation. 1. Cinnamic alcohol exposed to the air in contact with

platinum black is converted into cinnamic aldehyde.

C'^H'^OS + 20 = C'SH^O- + 2HO. (Strecker.)

2. The aldehyde is formed by the distillation of cinnamate and formiate
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of lime (Piria.)
— 3. When a mixture of bitter almond oil and aldehyde

is saturated with hydrochloric acid gas and heated, large quantities of

hydrochloric acid gas and aldehyde are given off, after which the mixture
becomes turbid, separates water, and yields, by distillation, first bitter

niniond oil^ and then a little cinuamic aldehyde. (Chiozza.)

Preparation. Good Chinese cinnamon is bruised and softened with
salt water, then quickly distilled, and the oil is dried over chloride of

calcium. (Blanchet, Dumas & Peligot, Mulder.) The substance thus

prepared consists of two oils, one lighter, and one heavier than water;

they occur mixed in the commercial oil. The commercial oil from Ceylon
cinnamon has a very pleasant odour and a golden yellow colour, paler
after rectification; it boils at 220", has a sp. gr. of 1 '008 at 25°, and con-
tains 81'44 p. c. C, 7*68 p. c. H, and 10"88 p. c. 0. The commercial oil

from cassia-cinnamon has a sharper odour, boils at 225^, and contains both

oils, but probably in other proportions. Both the oils combine partially
with baryta, to form a mass soluble in water, and with lime to form an
almost insoluble mass, while the other portion easily resinifies. (Blanchet.)
The oils from Ceylon cinnamon, Chinese cinnamon, cinnamon flowers,
and Cortex Cassia?, prepared by Mulder himself, the commercial oil of the

ZoU company in Ceylon, and the Java oil of cinnamon were all found by
Mulder to have the same composition, and contained 81 '51 to 82*67 p. c. C,
6-90 to 7-48 p. c. H, and 9.98 to J 1-32 p. c. 0. Marchand found in the
oil of cinnamon prepared by Mulder 81 8 p. c. C, 7'3 H, and 10- 9 0.
Gobel found in oil of cassia 767 p. c. C, 97 H, 13-6 0; in Ceylon oil of
cinnamon 78-1 p. c. C, 10-9 H, and 11-0 0.

Oil of cinnamon is yellow (Margueron), after rectification paler
(Blanchet), colourless. (Lewis.) Sp.gr. 1*035. (Lewis.) Freezes at a

temperature several degrees below
, and then melts at 5°. (Margueron.)

Has a sharp, burning, and sweetish taste; becomes turbid at 20° from

deposition of camphor. (Bizio.)
The oil specially prepared, or the commercial oil, may be purified from

the admixed hydrocarbons, from the cinnamic acid arising from the action
of the air, and from the resinous products of decomposition, as follows:

1. It is shaken with concentrated nitric acid, whereupon pure oil of
cinnamon immediately becomes a mass of crystals, and in the commercial
oil there arc formed, after two or three hours, large crystals of a compound
of nitric acid with cinnamic aldehyde, which, when collected on a filter, so
as to allow the still liquid portion to drain off, and then decomposed by
water, yields pure cinnamic aldehyde. (Dumas and Peligot.)

2. The oil is shaken up with 3 or 4 times its volume of a solution of

bisulphite of potash at 28° to 30° (Baume); and the crystalline mass
which forms in a few minutes with evolution of heat, is separated from
the mother liquor, allowed to dry on a filter, then pulverised and washed
with cold alcohol, as long as the liquid runs off coloured and leaves a
residue on evaporation, then again dried and dissolved at a gentle heat
.in tlilute sulphuric acid. A large quantity of sulphurous acid is thereby
disengaged, and the cinnamic aldehyde rises to the surface as a colourless

oil, which has still to be freed from water and sulphurous acid. (Berta-

gnini.)

Froperties. Colourless oil, heavier than water. Distils without

decomposition, either in vacuo or with water which has been freed from
air by boiling. (Mulder.)

8 2
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Dumas & ^ifulder.

Peligot. a. b.

18 C 108 .... 81-81 80-64 .... 80-12 .... 80-G5

8 H 8 .... 6-06 6-25 .... 6-56 .... (i-KJ

2 O 16 .... 1213 13-11 .... 13-32 .... 13-19

C18H802 132 .... 100-00 10000 .... 100-00 .... 100-00

Mulder investigated the product (a) obtained by distillation from very old oil of

cinnamon, and (t) that which was separated from the compound of nitric acid and

cinnamic aldehyde.

Decompositions. 1. Cinnamic aldehyde absorbs moist oxygen gaa

rapidly, the dry gas more slowly, and is converted into cinnamic aci<l,

without formation of any other product.

C18H802 + 02 = C'SHSO'*. (Dumas and Peligot).

Oil of cinnamon thus treated always forms resin; but the oil separated
from the compound of nitric acid and cinnamic aldehyde (considered by
Mulder to be altered oil of cinnamon) is completely converted into white

cinnamic acid by 24 hours' exposure to the air. (Mulder.)
When distilled in vessels containing air, it passes over ofa pale yellow colour, becomes

darker coloured in contact with the air, and on subsequent distillation with solution of

salt, leaves a residue of cinnamic acid and resin. Very old oil of cinnamon which has

become reddish brown, yields cinnamic aldehyde, when distilled with solution of salt

(according to Mulder the product is altered oil of cinnamon^, while cinnamic acid, and
a mixture of 2 resins remains in the rdtort

2. Cinnamic aldehyde heated with nitrw acid forms bitter almond oil

and benzoic acid. (Dumas and Peligot.) Fuming nitric acid immediately

changes a few drops of oil of cinnamon into a white crystalline mass, with disengagement
of gas. Water then precipitates a small quantity of red resin, and separates hydride of

benzoyl. One dram of oil of cassia mixed with fuming nitric acid becomes strongly

heated, gives off gas, and forms a mixture of much resin and little unchanged oil, which
after washing with water, dissolves with reddish brown colour in boiling alcohol. When
the alcohol cools, brown flakes of /3-resin precipitate, while a-resin remains in solution.

(Mulder.)
3. With chromic acid, cinnamic aldehyde forms benzoic and acetic

acids. (Persoz.)
4. Boiled with solution of hypochlorite of lim^, it forms benzoate of

lime. (Dumas and Peligot.)
5. Oil of cinnamon distilled with oil of vitriol is completely decom-

posed, without forming benzoic acid. (Mulder.)
When oil of vitriol is dropped into oil of cinnamon, the oil acquires a

fine colour, becomes warm, and thickens. If by the gradual addition of

oil of vitriol the temperature bo allowed to rise to .'30'^, but not higher,
and if the liquids be well mixed and water added, the water takes up
traces of cinnamic acid or benzoic acid, and leaves a brown resinous mass,
from which, after washing out the sulphuric acid, alcohol dissolves a-resin

with reddish-brown colour, and leaves yS-resin, which is soluble in ether.

(Mulder.)
6. When oil of cinnamon is gradually heated in a stream of chlorine,

the temperature being ultimately raised to the boiling point, heat is disen-

gaged, the oil becomes brown, thickens, and is then decolorised, and tlio

absorption ceases. If it bo now heated, hydrochloric acid is liberated, and
the oil distils over slowly in the stream of chlorine, leaving a considerable

!
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black residue. The first part of the distillate is colourless and very
mobile; yields, by long boiling with water, benzoic or cinnaraic acid and

hydrochloric acid, and with potash, chloride of potassium, and cinuamato
or benzoate of potash; floats at first in oil of vitriol without alteration,
but becomes changed in a few days into benzoic acid; absorbs ammonia
and forms with it a solid mass, which dissolves in boiling water and

crystallises in pearly needles on cooling. This portion of the distillate

must therefore be regarded as a mixture of chloride of cinnamyl, hydro-
chlorate of cinnamic aldehyde, and quadrichloride of cinnamyl.

— To the

colourless distillate succeeds a yellow one. — If oil of cinnamon be com-

pletely saturated while warm with chlorine gas, quadrichloride of cin-

namyl is formed. (Dumas and Peligot.)
7. When dry hydrochloric acid gas is passed for 24 hours through oil

of cinnamon, the oil becomes green and solid. Water escapes with the

hydrochloric acid, and if the residue be heated to 80° or 1 00~^, more water
is given off, and a small quantity of a peculiar, colourless oil, the greater

part of which remains combined with the resin, and can only be expelled
by stronger heat. The residue contains, besides this oil, a mixture of two
resins combined with hydrochloric acid, from which water extracts hydro-
chloric acid, the green colour being thereby changed into dark brown.
If all the hydrochloric acid be extracted with water, and the resin be
then dissolved in boiling alcohol, /3-resin precipitates in dark yellow
flakes on cooling, and may be obtained pure by redissolving it in ether,
while a-resin remains in solution. (Mulder.) (See below.)

8. Cinnamic aldehyde is changed by dry ammoniacal gas into hydro-
cinnamido. (Laurent.) In contact with dry ammonia, it immediately
absorbs a large quantity of gas, and becomes viscid (colours and thickens,
Mulder); in 24 hours, the absorption is complete, and araouuts to 12'3

parts of ammonia for 100 parts of oil. (Dumas and Peligot.) When 57
])arts of ammonia are absorbed, the absorption ceases for a while, or

altogether if the ammonia contains air (in 12 days, ]1"56 parts of
ammonia are taken up). The hard mass thus produced gives off much
ammonia when treated with boiling water, the residue acquires a lemon-

yellow colour, and an oil smelling like nutmeg is separated. If the
residual resin bo dissolved in boiling alcohol, yellow resinous flakes

separate on cooling, the same resin remaining in solution combined with
the oil, and separating as the oil volatilises. Hence it appears that oil of
cinnamon is converted by ammonia into a compound of a resin with a
])eculiar volatile oil, from which boiling water expels ammonia. No
cinnamic acid is formed at the same time. (Mulder.)

9. The alcoholic solution of cinnamic aldehyde is converted by
sulphide of ammonium into thiocinuol. (Cahours.)

10. Fused with hydrate of potash, it gives ofl' hydrogen and leaves a
rcfii'lue which appears to be cinnamic acid. To boiling potash-ley, oil of
cinnamon gives up only the cinnamic acid which is already formed in it.

(Dumas and Peligot.) Fixed alkalies produce from oil of cinnamon: hydride of
beazDjl and benzoin acid, with elimination of carbon and hydrogen. Weak i)ota.sh-Jty
forms with it a milk-white liquid, from which the oil does not separate. Strong })Otash-
ley forms a brown liquid, from which water separates brown bitter almond-oil. When
oil of cinnamon is distilled with strong potash-ley, hydrogen is evolved, onrbon sepa-
rated, and an oil passes over which is lighter than water, smells of oil ol cinnamon and
oil of biiler almonds, and contains 79'71 p. c. C, 7-15 H, and 12'84 O; but aftrr
three successive distillations with fresh potash-ley, it contains 81'6 p. c. C /"O I)
and 11- 1 O; thj residue yields a sublimate of benzoic acid when distilled with sulnhunc
acid. (Mulder.)

'
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Combinations; With Hydrochloric Acid; Oil of cinnamon absorbs a

large quantity of hydrochloric acid gas, acquiring a green colour an

becoming thicker. If hydrochloric acid gas be passed into the liquid to

saturation, 100 parts of oil take up 26*9 parts of hydrochloric acid.

(Dumas and Peligot.) In contact with dry hydrochloric acid, it increases in weight

by 19"85 to 20'82 per cent., though the oil evaporates in the hydrochloric acid gas. If

the change of volume be determined in hydrochloric acid contained over mercury, it is

found that 100 parts of oil take up 70 parts of gas, but the mercury becomes black, and
likewise absorbs hydrochloric acid. (Mulder.)

Dumas & »* 1 1

„ V . Mulder.
Peugot.

Ci»H802 132 .... 78-34 78*8 .... 79-66

HCl 36-5 .... 21-66 21-2 .... 20-34

Ci8H802,HCl 168-5 .... 100-00 100-0 .... 10000

With Nitric Acid : Nitrate of Cinnamic Aldehyde ; Nitrate of Oil of
Cinnamon. — Cinnamic aldehyde shaken up with concentrated nitric

acid, combines with it, forming a crystalline mass. With commercial oil

of cinnamon, large crystals are formed, but more slowly; they must be

pressed between paper. (Dumas and Peligot.) (If oil of cinnamon be used,
the paper takes up, besides nitric acid, a reddish-brown substance which may be
extracted by perfectly absolute alcohol or ether, and is decolorised and decomposed by
water. If the paper be exhausted with water, and the liquid neutralised with carbonate

of soda and distilled, an oil passes over which has the odour of bitter almonds, con-

tains 78-53 p. c. C, and 6*07 H, and by exposure to the air for 24 hours, is completely
converted into benzoic acid. (Probably bitter almond-oil produced by the action of

nitric acid on cinnamic aldehyde. Kr.) (Mulder.)

Properties. Transparent, oblique, rhombic prisms, often 2 or 3 inches

long. (Dumas and Peligot.) Permanent in the air. (Mulder.)

T. o Mulder.Dumas & , . ,

p ,. . dried over
^ '

sulphuric acid.

18 C
N

8 H
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decolorised by acetic acid. Weak potash-ley separates a yellow oil.

(Mulder.)
Nitrate of cinnamic aldehyde is more soluble in boiling than in cold

alcohol, and separates from the solution in granular crystals. It dissolves

in ether. (Mulder.)

With Bisulphite of Ammonia.— Cinnamic aldehyde dissolves plenti-

fully in aqueous bisulphite of ammonia, forming an oily liquid which

afterwards solidifies to a crystalline magma.— Oil of cinnamon (from cassia)

shaken up with a concentrated solution of bisulphite of ammonia, becomes

heated and forms an emulsion, while oil-drops, not containing cinnamic

aldehyde, separate on the surface, and the solution when strongly con-

centrated deposits crystals of the compound. (Beitagnini )
With con-

centrated bisulphite of ammonia, oil of cassia soon solidifies to a yellow

crystalline magma containing the substances which are mixed with

cinnamic aldehyde in oil of cassia. By pressure, these can only be par-

tially removed, and by recrystallisation only with loss of material and

partial decomposition; they may, however, be removed by washing with

alcohol of 80 or 90 per cent. (Gbssmann.)
Even in closed vessels, the compound changes rapidly, and becomes

dark brown. (Gossmann.) Distilled with hydrate of lime, it yields an

aqueous ammohiacal distillate, and a dark yellow, or at a stronger

beat, a dark brown oil, consisting of benzol and other hydrocarbons,
cinnamic aldehyde, and triphenylamine (or bicinnamylamine. Kr.).

(Gbssmann.)

With Bisulphite of Potash. — Oil from Ceylon or Chinese cinnamon,
shaken up with 3 or i times its volume of a solution of bisulphite of potash
of 28° to 30° B. becomes heated and forms a solid, crystalline, scaly mass,
which is freed from the mother-liquor, dried on a filter, powdered,
washed with alcohol, -as long as it passes through coloured and leaves a
residue on evaporation, and then recrystallised from boiling alcohol.

Beautiful, silvery, intermingled plates. Nearly inodorous. Perma-
nent in the air.

Decompositions. 1. When heated in a small tube, it gives oflE" water,

sulphurous acid, and cinnamic aldehyde, which in contact with the air is

quickly converted into cinnamic acid. — 2. By heat or by the addition of

acids, the aqueous solution is decomposed, giving off sulphurous acid and
cinnamic aldehyde. The alcoholic solution is partially decomposed by
boiling.

— 3. In an aqueous solution, it is decomposed by iodine and by
hroviine without being coloured, and yields sulphuric acid and cinnamic

aldehyde. Excess of bromine forms a solid substance having an aromatic

odour, and fusible in warm water.— 4. When added to concentrated
nitric acid, it is converted into sulphuric acid and nitrate of cinnamic

aldehyde.
— Dissolves in cold water. Insoluble in concentrated solutions

of the alkaline sulphites. Dissolves sparingly in cold, readily in warm
alcohol, and the solution solidifies to a crystalline mass on cooling. In-
soluble in ether. (Bertagnini.)

With Bisulphite of Soda.— Oil of cinnamon becomes warm when
heated with aqueous bisulphite of soda of 37^ Bm., and immediately
forms a fibrous crystalline mass, which, sometimes after a few minutes,
sometimes after a longer period, becomes quite liquid, and forms two
layers,

—an upper oily layer, of smaller volume than the oil of cinnamon
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(probably consisting of the volatile oils mixed with the cinnaiuic

aldehyde, since it does not solidify either with alkiiline bisulphite or
Avith nitric acid), and a lower layer, which, on spontaneous evaporation,

slowly deposits transparent crystalline nodules (probably the compound
of cinnamic aldehyde with acid sulphite of soda) together with sulphate
of soda. — The compound dissolves in boiling alcohol, separating out
on cooling in long thin needles arranged in spherical groups. (Bertagnini.)

Resins from Oil of Cinnamon,

Mulder. J. pr. Chem. 18, 385; Ann. Pharm. 34, "149.

J. Resins formed in oil of cinnamon by the action of air.

Preparation. From the residue containing common salt, cinnamic

acid, and two resins, which is left in the retort after distilling very
old oil of cinnamon with solution of salt, cold water extracts the salt,
and boiling water the cinnamic acid, leaving the resins. Boiling alcohol

dissolves them, and on cooling deposits /3-resin as a yellowish brown

powder, and the rest is separated by repeated concentration and cooling
of the reddish brown liquid. The residual solution leaves a-resin on

evaporation.

a-resin, easily soluble in cold alcohol.

Reddish-brown, transparent, very brittle. Melts at 60°.

Calculation according to Mulder. Mulder.

30 C 180 .... 79-29 78-33
15 H 15 .... 6-61 6-49
4 O 32 .... 14-10 15-18

C30Hi5O^ 227 .... 100-00 '100-00

The resin analysed had been kept for some hours in the melted state at 100°.

Decomposed by heated nitric acid. Dissolves at 25° in oil of vitriol

v.'ith reddish brown colour; precipitated by water without decomposition.
Does not dissolve in concentrated hydrochloric acid or in ammonia.
Dissolves slowly in boiling potash.

Dissolves easily in cold alcohol with reddish brown colour, and is

precipitated by acetic acid in yellow flakes. Dissolves easily ancj^ with

red colour on ether, oil of turpentine, and olive-oil.

^-resin, soluble only in hot alcohol.

Precipitated from the hot solution as a cinnamon brown powder. (It
is formed on the cinnamon bark, and by its formation chiefly contributes

to the colour of the bark.)

Lighter than water. Melts at 145° to a reddish brown resin, which,
after being powdered, has the same properties as the unmelted resin.

Mulder.
Calculation according to Mulder. mean at 100°.

12 C 72 .... 84-71 83-45
5 H 5 .... 5-88 6-06

O 8 .... 9-41 10-49

C'^HO 85 .... lOOCO 100*00
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Decolorised by warm nitric acid, with disengagement of gas. Dissolves

in oil of vitriol with black colour, and is precipitated unchanged by water.

Dissolves without change in boiling hydrochloric acid. Does not dissolve

in ammonia, and scarcely in potash. The boiling alcoholic solution is not

precipitated by boiling alcoholic solution of sugar of lead; on cooling, the

resin separates free from lead.

Dissolves very little in cold, but readily in boiling alcohol, and in

ether.

2. Resin formed when a dram of oil of cassia is added to fuming nitric

acid. Preparation (p. 2G0). The resinous mass well exhausted with water and

dissolved in hot alcohol, deposits on cooling, brown flakes of /3-resin, while

rt-resin remains dissolved with reddish-brown colour, and is obtained by
evaporating the solution.

a-resin. Heavier than water.

Calculation according to Mulder. Mulder.

18 C 108 .... 69-68 69-09

7 H 7 .... 4-52 4-44

5 O 40 .... 25-80 26-47

C18H705 155 .... 100-00 100-00

It is not attacked by cold nitric acid, but is decomposed by the warm
acid with disengagement of gas. Dissolves in cold oil of vitriol with

reddish-brown colour. Does not dissolve in ammonia, but is soluble in

potash with reddish brown colour, and is precipitated unchanged by
sulphuric acid. Not precipitated from an alcoholic solution by sugar of

lead. Dissolves in alcohol and ether.

3. Resins produced by oil of vitriol, (p. 260.)

a-resin soluble in alcohol.

Freed from /3-resin by re-solution in cold alcohol.

Reddish brown, slightly transparent. Melts at 90^^.

Mulder.

Calculation according to Mulder. melted at 100°.

30 C 180 .... 85-31 84-38

15 H 15 .... 7-11 7-26

2 O 16 .... 7-58 8-36

CaoHisQZ 211 .... 10000 100-00

Decomposed with difficulty by boiling niti'ic acid. Dissolves in warm
oil of vitriol, with beautiful violet colour; precipitated colourless by water.

Does not dissolve in boiling hydrochloric acid, ammonia, or in potash.
Dissolves in cold alcohol, and in ether with reddish brown colour; in oil

of turpentine, and in olive-oil with red colour.

/3-re8in C3<'H"0^ insoluble in alcohol. Infusible at 300°. Contains,

according to Mulder's analysis, 8733 p. c. C, 7-23 H., and 5-44 0.—
Dissolves with blue-violet colour in gently heated oil of vitriol. Boiling
nitric acid decomi)Oses without dissolving it. Insoluble in boiling hydro-
chloric acid, also in ammonia and potash. Insoluble in boiling alcohol,

easily soluble in cold ether. Dissolves with red colour in oil of turpen-
tine and olive-oil.

4. Resins produced by hydrochloric acid, (p. 261.)
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a-resin. Freed from adherent oil by being heated to 140°, as long as

any odour is disengaged.
Beautiful reddish brown, transparent, brittle; melts at 85°.

Calculation according to Mulder. Mulder.

14 C 84 .... 85-71 84-58
6 H 6 .... 6-12 6-25

O 8 .... 8-17 9-17

C^H^O 98 .... 100-00 100-00

Boiling nitric acid decomposes it, with production of a yellow colour.

Cold oil of vitriol dissolves it with violet-red, or at a gentle heat with
blood-red colour. Insoluble in boiling hydrochloric acid; also in ammonia,
and in potash. Dissolves easily in cold alcohol and ether. Dissolves with
blood-red colour in oil of turpentine, and in olive-oil.

^-resin. Freed from adherent oil by being heated to 140°. Red-
brown powder, becoming dark brown after solution in ether and evapo-
ration; and after being heated to 140°, dark brown, lustrous like sulphide
of molybdenum. Melts at 160°.
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by water unchanged. Boiling hydrochloric acid colours it dark brown
without dissolving it. Dissolves, but is not changed by boiling ammonia
and potash. Insoluble in cold, but soluble in boiling alcohol. Dissolves

in ether.

Compound of Iodine, Iodide of Potassium, and Oil of

Cinnamon.

Apjohn. (1838.) Lond. Ed. Mag. J. 13, 113; J. pr. Chem. 15, 168;
Ann. Fharm. 28, 314.

Despan. J. Fharm. 26, 207.
Oswald. iV^. Br. Arch-llQ, 149; Pharm. Centr. 1852, 924.

Formation and Preparation. A gallon of cinnamon-water, which has
been distilled from 1 pound of cassia-cinnamon and 2 gallons of water, is

cooled, and 4 ounces of iodide of potassium and 40 grains of iodine are
added. The mixture becomes immediately turbid, and gives a yellowish,

precipitate, which quickly becomes crystalline. The liquid, which con-
tains no more oil of cinnamon or iodine, is decanted; and the crystals are
thrown on a filter, drained, and laid on a piece of chalk, where they soon

dry, the liquid being absorbed. 60 grains are obtained (a temperature of
0^ is necessary for success); at 4°—5° only a small quantity of a brown
powder is obtained, which only becomes crystalline in the cold. (Ap-
john.)

Despan takes for 1 part of iodine, 26 parts of iodide of potassium and
1860 parts of cinnamon-water, and collects the crystals separated after

12 hours. Oswald dissolves 2 grains of iodine and 1 dram of iodide of

potassium in 3 ounces of cinnamon-water, and obtains 1 grain of crystals.
With less iodide of potassium, oil separates, which becomes crystalline

by contact with iodide of potassium. The solution of oil of cinnamon in

a little alcohol vMds, when mixed with iodine, iodide of potassium, and
water, nothing but oil, no crystals. (Oswald.)

Properties. Golden yellow or brown four-sided needles having a metal-
lic lustre. Has a burning and biting taste, like oil of cinnamon and at the
same time like iodine (Apjohn); sweetish (Despan); and like cinnamon.

(Oswald). Smells of cinnamon. (Despan, Oswald.) Melts at 28^ (Apjohn),
at a very low temperature (Despan, Oswald), to a dark liquid, and solidi-

fies unchanged on cooling. (Apjohn, Despan.) On paper at 10°, it evapo-
rates completely in 24 hours.

Calculation according to Apjolin. Apjohn.
KI 166-2 .... 12-43 12-55
3 I 381 .... 28-33 28-14

108 C 648 .... 48-36 4962
48 H 48 .... 3-58 4-07
12 O 96 .... 7-30 5-62

KI,3I,6(C"HS02) 1339-2 .... 100-00 100-00

The compound perhaps contains the iodide of potassium merely adhering, since,

according to Despan, it is quite volatile. Apjohn formerly found more iodine.
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Decompositionfi. 1. Burns on platinum foil with the odour of cinnamon,
and then of iodine, and leaves a small quantity of charcoal which ulti-

mately burns away. (Despan.)
2. Heated above the melting point, it gives off iodine vapours with

the odour of oil of cinnamon, and leaves charcoal and iodide of potassium.

(Apjohn.)
When distilled, it gives off brownish red vapours, which condense on

the upper part of the retort to blackish red drops, and afterwards violet

vapours; a dark red oil passes over, which smells of cinnamon, and tastes

sweet, while a little charcoal remains. (Despan.)
3. Water decomposes the compound, extracting iodide of potassium,

and separating black oil-drops. (Apjohn, Despan.) Water at 0^ acts

juore slowly, and if it contains iodide of potassium, does not decompose
the compound. (Apjohn.)

4. Decomposed by potash, with formation of iodide of potassium,
iodate of potash, and free oil of cinnamon. If the crystals are distilled

with an atom of dilute ley, cinnamon-water passes over, which no longer

produces crystals with iodine and iodide of potassium, has an odour
somewhat different from that of cinnamon-water, and reddens litmus.

(Apjohn.)
5. When dissolved in water, alcohol, or ether, it is decomposed by

zinc, iron filings, or mercury, yielding iodide of the metal and oil of cin-

namon. (Apjohn.)

Combinations. Dissolves easily in cold water. (Oswald.) (See

above.)
Its aqueous solution is precipitated white by ammonia. (Oswald.)
Dissolves easily in alcohol, and ether, crystallising out unchanged on

spontaneous evaporation. These solutions colour starch blue (Apjohn),
reddish brown (Oswald).

Cinnamic Acid.

. C^H^O* = C"H8,0*.

Dumas & Peligot. Ann. Chim. Fhys. 57, 305; J. j^r. Chem. 3, 57;
Ann. Pharm. 14, 8G.

liluLDER. Fogg. 41, 398; J.pr. Chem. 18, 253 and 391; Ann. FJiarm.

34, 371; J. pr. Chem. 19, 363.

Plantamour. Ann. Fharm. 30, 341.

Marchand. J.pr. Chem. 16, 60; 18, 253.

C. Simon. Ann. Fharm. 31, 265; N. Br. Arch. 29, 182.

Erdmann & Marchand. J.pr. Chem. 17, 176.

Fremy. Compt. rend. 7, 250; J. pr. Chem. 16, 59; Ann. Chim. Fhi/s.

70, 187; J. pr. Chem. 18, 230; Ann. Fharm. 30, 330.

Herzog. iV. £r. Arch. 20, 159; 23, 17; J. pr. Chem. 29, 51.

]\IrrsciiERUCH. J.pr. Chem. 22, 192; N. Ann. Chim. Fhys. 4, 73; 7, 5.

Di;mas & Stass. N. Ann. Chim. Fhys. 1, 53.

SriiNiiousE. Fhil. Mag. J. 19, 38; J. pr. Chem. 26, 126; Fhil. Mag. J.

27, 130; Ann. Fharm. 55, 3; Ann. Fharm. 57, 79; Fhil. Mag. J.

27, 366; J. pr. Chem. 37, 288.
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E. Kopp. Compt. rend. 21, 137G; J. pr. Chem. 27,280; Compi. rmd.

21, G14; N. J. Pharm. 11, 426; J. pr. Cft^i. 41, 425; Com2}L chim.

1S4!), 146; 1850, 140.

Hempel. Ann. Phami. 59, 316.

Caiiours. Compt. rend. 22, 846; Ann. Pharm. 60, 254; N. Ann. Chim.

Phi/s. 23, 341; J. pr. Chem. 45, 140; Ann. Pharm. 70, 42.

ScHABUs. Wien. Ahad. Ber. 1850, 2, 206.

CiiiozzA. N. Ann. Chim. Phys. 39, 439; J. pr. Chem. 61, 235; Ann.
Pharm. 86, 264.

J. Lowe. J. pr. Chem. QG, 188.

PiuiA. Ann. Phai-m. 100, 104.

Bertagnini. Nuovo Gimento 4, 46; Ann. Pharm. 100, 125.

Zimmtsailre, Cinnamylsaure, Acide cinnamique.

Trommsdorff {Aim. 1780, 17) first mentions that water distilled off

cinnamon, deposits after standing for half a year, crystallised cinnamon-
salt. Diimesnil (1817, Schio. 21, 224), Heukel {Repert. 4, 383), Buchner

{Repert. 6, 1; 8, 184), and Bollaert {Quart. J. of Sc. 18, 319) observed

the separation of solid crystalline masses from oil of cinnamon, which

they took for benzoic acid, while Turner considered them to be camphor,
and BouUay {J. Pharm. 14, 499) regarded them as identical with or

similar to the crystals from oil of cloves. Bizio {Brugn. Bioi-n. 19, 364)
showed that the acid produced in oil of cinnamon is difierent from benzoic

acid, on the ground of its behaviour with nitric acid and oil of vitriol;

but Dumas and Peligot in 1834 first demonstrated its individuality and
established its composition, whereupon also the acid in Peru and Tolu bal-

sam and in liquid storax, which Bonastre, Herberger {Repert. 55, 210) and
Simon had taken for benzoic acid, was recognised by Buchner {Repert.

55, 210), Fremy, Plantamour, and Marchand as cinnamic acid. The cin-

namates were principally investigated by Herzog in 1839, who also first

prepared cinnamic ether.

Sources. The acid separates from cinnamon-water when left to

itself. (TrommsdorfF, Stookmann N. Tr. 14, 237, Dumas & Peligot.)
From oil of cinnamon in the same manner. (Dumesnil, Henncl, Buchner,
Bizio, Boullay, Dumas, & Peligot.)

It is also found in the deposit fron Peru balsam (Herberger), in

the balsam itself, and in Tolu balsam. (Fremy, Plantamour.) In liquid
storax. (Bonastre, Simon, Erdmann, & Marchand.)

Formation. 1. Cinnamic aldehyde becomes oxidised to cinnamic acid,
when exposed to the air or to oxygen (Dumas & Peligot), a resin bein"
furnied at the same time. (Mulder.) 2. — Styrone is changed into cin-

namic acid by oxidising agents. 3.— Ecjual quantities of oil of bitter

almonds, and chloride of acetyl heated in a sealed tube for 20—2 1 hours
at 120^— 130" (at 200°, secondary products would be formed) yield
hydrochloric acid and cinnamic acid, which may be extracted from tlio

viscid residue by ammoniacal water. (Bertagnini.)
— 4. Cinnaniein is

decomposed by boiling with concentrated potash-ley, into cinuamate of

potash, and peruvin (p. 285). (Fremy, Plantamour.)
— 5. Styracin is

changed by melting potash, with liberation of hydrogen, into cinnamato
of potash (Fremy); by boiling with potash-ley it is changed into cinna-
niate of potash and styrone. (Simon.)

Preparation. I. From the deposit of cinnaraate of lead, mixed with
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cinnamlc acid, resin, and oil of cinnamon, found in the old leaden original

packages, in which oil of cassia-cinnamon is imported.
— The deposit

is dissolved in alcohol, and filtered from the cinnamate of lead, and
the alcohol is removed from the filtrate by distillation; the cinnaniic acid

then quickly crystallises out from the oil, and is purified by treatment
with carbonate of soda and precipitation. The residual cinnamate of

lead is boiled with carbonate of soda, filtered from the carbonate of lead,
and the cinnamic acid is precipitated by dilute sulphuric acid, in silvery
lustrous lamina?, which are washed, and recrystallised from alcohol.

(Herzog.) Dumas & Peligot dissolve the crystalline deposit from oil of

cinnamon in boiling water, and evaporate the filtrate to the crystallising

point.

II. From liquid Storax. — Liquid storax is distilled with water and
one-half to seven-tenth parts of crystallised carbonate of soda, whereupon
styrol passes over. The residual aqueous liquid is filtered from the resin;
and the filtrate is mixed at first with just so much sulphuric acid, that a very
little cinnamic acid is precipitated along with dissolved resin; and the

liquid filtered from this precipitate is treated with excess of sulphuric acid,
which precipitates cinnamic acid of a tolerably white colour. It is dis-

solved in a large quantity of water, with as little carbonate of soda as

possible, and again precipitated, first with a little sulphuric acid, and then,
after the filtration, with an excess of acid, by which a white precipitate is

formed. This is washed with water, dried, and dissolved in alcohol,

which, by spontaneous evaporation, yields quite white and very large

crystals. (E. Simon.) Erdmann and Marchand purify the acid by
distillation, pressure between paper moistened with alcohol, and repeated

crystallisation. Herzog boils liquid storax for an hour with two parts
of water, and so much potash, that a distinct alkaline reaction is manifest;
dilutes with water; allows it to settle; washes the residue a few times
with water; strains the whole through linen; mixes it with dilute sul-

phuric acid, as long as turbidity is produced; boils it strongly in a tin

vessel; and filters hot, whereupon resin remains, and cinnamic acid crys-
tallises out on cooling. This product is collected on a filter, washed with

water, and recrystallised, first from boiling water, and then from alcohol.

(The product varies very much. A pound of storax gives from 6 drams
to an ounce of acid; the residual storax, when again boiled with alkaline

water, yields but very little acid.) (Herzog.) Hempel also boils the
storax with excess of potash-ley, since an alkaline carbonate does not fully
exhaust it. Like Simon, he first precipitates the resin, together with a
little cinnamic acid, and then throws down the purer cinnamic acid by
an excess of hydrochloric acid. In this way, 1 pound of storax yields
2 ounces of cinnamic acid.

Lowe pours concentrated solution of carbonate of soda on liquid

storax; adds a sufficient quantity of hydrate of lime; boils for eight hours,

replacing the water which evaporates ; decants
; washes the residue

;

repeats this operation four times; precipitates the united liquors with

hydrochloric acid; dissolves the precipitate in carbonate of soda; again

precipitates with hydrochloric acid; and thus obtains seven ounces and
a half of dry cinnamic acid from 2 pounds of storax.

III. From Balsam of Peru.— When the slimy residue which deposits
in Peruvian balsam, by keeping, is dissolved in warm alcohol, and the

filtrate is placed in a tall and narrow cylinder with a layer of water on
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the top, ciystals of nearly pure cinnamic acid separate in a few days
from the clear brown liquid. (Herberger.) Peruvian balsam is boiled

with thick milk of lime; the liquid filtered; the residual magma exhausted

three or four times with boiling water; and the solution again filtered. On
the filter there remains a resin to which cinnamein tenaciously adheres.

The filtrate deposits on cooling, loose, almost white masses of crystals;
and thpse, when decomposed by hydrochloric acid, yield nearly pure
cinnamic acid, which may be obtained perfectly pure, either by distilla-

tion, or by solution in ammonia, filtration, and precipitation while hot

by hydrochloric acid. (E. Kopp.) Simon proceeds as with storax.

IV. From Balsam of Tolu. — Balsam of Tolu is boiled six or seven

times with solutions of carbonate of soda which are taken continually weaker
(the last extracts alone contain a little benzoic acid, produced by the action of the alkali

on the resin); and the alkaline decoctions are strongly concentrated by eva-

poration, and precipitated hot by hydrochloric acid, whereupon most of the

cinnamic acid melts into a brown resin, and but little crystallises out on

cooling. The latter is pressed, the resin is pulverised, and both are dissolved

in ammonia diluted with 2 parts of water, and heated to 80°. The greater

part of the resin then remains dissolved. The liquid is filtered; the

residue is boiled with water; and the whole of the very brown liquids
are evaporated and decomposed, while boiling, by hydrochloric acid,

whereupon most of the acid again melts, while the remainder separates
out on cooling in nearly white crystalline scales, which are pressed, and
washed with a little cold water. The melted acid is also washed with a
little water. The whole of the acid is heated in a porcelain dish covered
with paper till the water is expelled

—
very little acid subliming even

at 200^— and the fused residue is bruised and distilled. Pure cinnamic
acid then passes over as a colourless, clear, strongly refracting liquid,
which solidifies to a white crystalline mass like stearin. Towards the

end, yellowish vapours arise, which, when collected in another receiver,

solidify to a mass of acid, which is contaminated by the presence of the

empyreuraatic oils of the resin, but may be obtained quite pure by
recrystallisation from boiling water. (E. Kopp.)

Properties. Crystallises from alcohol in colourless prisms belonging
to the oblique prismatic system, like gypsum. Cleavage paralled to the

terminal face of the second lateral axis. c» a : & : oo c and semi-
octohedral face : ^ (a : 6 : c) with a more obtuse angle than the prism of

the principal axis. The principal dimension is the direction of the first

secondary axis : a. — Crystallises from water in the same system with the

same laminated fracture; the direction of the second lateral axis is but

very slightly developed, so that rhombic tables are thereby formed.

(Herzog.) Crystallises in transparent, six-sided prisms with two broader

laces (Buchner, Stookmann) ; by spontaneous evaporation from alcohol

in beautiful, flat, oblique prisms with rectangular base. (E. Kopp.)
Colourless, pearly lamina9. (Dumas & Peligot.) Acute rectangular

prisms, acuminated by truncation of the similar edges of the base.

Crystallises from concentrated solutions in tolerably long needles with
indistinct faces. (Wackenroder.)

—
Fig. 87 without i and h. a : t =.

107° 23' ;
a : w = 106° 25' ; a : M behind = 96^ 2' ; u' : u = 99° 6' ;

u : u' behind 80° 54'; u : t=z 130° 27'. Cleavage parallel to i. Lustre

resinous, nacreous on t. (Schabus, Wien. Ahad. Ber. 1850, 2, 206.)
w' : w = 98° 44' and 97', o : a = 146°. (G. Rose, Ann. Pharm. 31, 269.)
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Melts when heated (Bizio), at 120° (Duraas and Peligot), at 137^

(Herzog), at 129° (E. Kopp), to an oil, which solidifies at 135° (Herzog),
to a buttery mass. (Dumesnil.) Boils at 293^ under 0-765 met. pressure

(Dumas and Peligot), at 290° (Herzog), at 300°— 304° (E. Kopp) and
volatilises quite unchanged in suffocating vapours which excite coughing.

(Dumas & Peligot.) May be sublimed at a gentle heat in lustrous

laminae, (when melted on paper it leaves grease-spots.) (Henkel.) Sp. gr.
1'195 (Schabus); 1-245. (E. Kopp.) Inodorous (Bizio, Herzog); smells

feebly of cinnamon (Dumesnil, Buchner); aromatic. (Schabus.) Tough
like gypsum. (Dumesnil.) Tasteless (Bizio); tastes feebly of cinnamon

(Buchner), neither acid nor alkaline (Dumesnil); sweetish, burning and

suffocating (Tromsdorff, Henkel, Herberger); at first not at all, and then

very slightly grating. (Schabus.) Reddens litmus.

Dumas & Peligot. Mulder. Fremy. Herzog.
mean. mean.

18 C
8H
4
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hypochlorite of lime (Stenhouse), or with chlorate of potash and hydro-
chloric acid. (Hofmann.) On passing chlorine into a solution of cinuamic
acid in concentrated carbonate of soda, chlorociunamic acid is formed, and
when heat is employed, violent action ensues, and Stenhouse's chlorinated

oil is formed, together with chlorobenzoic acid. (E. Kopp.) Hypochlorite
of lime converts cinuamic acid into oil of bitter almonds, and then into

benzoateof lime. Formic acid appears also to be one of the products of the

reaction: for the liquid, if mixed after neutralisation, with nitrate of

silver or mercuric nitrate, deposits a considerable quantity of metallic

silver or mercury. (Dumas & Poligot.)
— 7. Strong nitric acid easily

dissolves cinnamic acid; below 60°, without disengagement of gas, it

forms nitrociunamic acid, which then crystallises (Mitscherlich, Kopp);
at a higher temperature (or by the spontaneous rise of temperature pro-
duced when more than 1 part of cinnamic acid is taken to 8 parts of

nitric acid) the nitric acid is violently reduced to nitric oxide, and nitro-

benzoic acid is formed (Mitscherlich); or, according to Kopp, first benzoic,
and then nitrobenzoic acid. With a more dilute acid, hydride of benzoyl
is first produced (Dumas &, Peligot, Mulder, Herzog, Plantamour, Simon),
then benzoic acid (Dumas & Peligot, Herzog, Simon, Mulder); nitro-

benzoic acid contaminated by a yellow substance (Plantamour, Mulder).

By distilling cinnamic acid with fuming nitric acid, Simou obtained

hydride of benzoyl, and a residue of benzoic acid, picric acid and resin.

The distillate was at first free from hydrocyanic acid, but contained that

acid after rectification over common salt.

8. Boiled with peroxide of lead in aqueous solution, cinnamic acid

gives off ^e odour of bitter almond oil, while the peroxide of lead

assumes a light yellow colour, and is partially converted into benzoate

of lead. This behaviour serves to distinguish cinnamic acid from benzoic

acid. (Stenhouse.)
— 9. Cinnamic acid distilled with sulphuric acid and

hichromate of potash yields oil of bitter almonds. (Simon.) The odour of

bitter almond oil is produced, even in the cold. (Kopp.)— 10. With/jenfa-
chloi'ide ofphosphorus (also with the terchloride, according to Bechamj))
it yields chloride of cinnam'yl. (Cahours.)

— 11. Fused with hydrate of
potash, it gives off hydrogen, and forms acetate and benzoate of potash,

together with a little salicylate of potash produced by the action of potash
on the benzoic acid previously formed. (Chiozza) :

CisHSQ^ + 2(K0,H0) = C<H30\K0 + C»H503,KO + 2H.

Cinnamic acid is not decomposed by boiling with strong caustic potash.

(Simon.)
12. In the dry distillation of the alkaline cinnamates or of cinnamic

acid with caustic baryta or lime, a carbonate is formed, together with

cinnamene and benzol. (Compare xiii, 3.)

13. Cinnamate of lime distilled withformiate of lime yields cinnamic

aldehyde. (Piria.)
The reactiuDs 6, 7, and 8, serve to distinguish cinnamic acid from benzoic acid.

Combinations. Cinnamic acid dissolves very sparingly in cold, easily
in boiling water. — The aqueous solution may be continuously boiled,
without production of benzoic acid. (Dumas and Peligot.)

Cinnamates.— The cinnamates are soluble in water and crystallisable;

they strongly resemble the salts of benzoic acid. (Dumas & Peligot.)
The silver-salt is the least soluble. Those which are difficultly soluble,

VOL. XIII. T
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dissolve more readily in water containing chlorides or nitrates. From
almost all solutions of these salts the cinnamic acid is precipitated by
acids. They are decomposed by dry distillation, giving off the odour of

bitter almonds. With concentrated nitric acid, they turn yellow, and

give off the odour of oil of cinnamon and bitter almond oil. Oil of vitriol

colours them brown. The solutions mixed with manganous salts, in

such proportion that the cinnamate predominates, give a white precipi-

tate, which soon becomes yellowish and crystalline. (Benzoates give no

precipitate.) With fierric salts they form a yellow, not a reddish preci-

pitate. (Herzog.)

Cinnamate of Ammonia.— C^^H''0^,NH*0. — Wheli cinoanlic acid

is dissolved in warm aqueous ammonia, the liquid solidifies to a crystal-
line mass on cooling. The mother-liquor is poured off, and the salt dried

between bibulous paper at the ordinary temperature. Crystals belong-

ing to the oblique prismatic system, with laminated fracture parallel
to the terminal face of the second lateral axis, secondly to the oblique
terminal face of the principal axis, and thirdly (but less distinct) to the

posterior acute terminal face. Direction of the principal axis most

strongly developed, that of the two secondary axes (which 1 Gm.) very
little. Colourless, inodorous; has a biting taste, with grating after-taste.

Permanent iii the air.

In hot air it gives off ammonia.
When heated in a glass tube, it melts, evolves ammonia, yields a sub-

limate of small strongly iridescent crystals, probably an amidogen-com-
pound, and leaves a light brown resin.

Sparingly soluble in cold, easily in hot water; on boiling the solution

an acid salt is formed, with disengagement of ammonia. (Herzog.)

Ginndmate of Potash. — Cinnamic acid is added to boiling potash-ley
till acid reaction is set up, and the liquid is then evaporated to crystallisa-
tion. At first the sparingly soluble acid salt crystallises out, and then

the more easily soluble neutral salt.— Neutral. — Crystallises like the

ammonia-salt. Permanent in the air. Heated in a glass tube, it melts

and gives off an atom of water at 120°, but bears a stronger heat without

decomposition. Dissolves easily in hot water. (Herzog.)

Herzog.
KO 47-2 .... 24-18 2372
CisflsO^ 148 .... 75-08

C«H7K0< + Aq .... 195-2 .... 100-00

Cinnamate of Soda. — Carbonate of soda is saturated with cinnamic
acid, and evaporated to the crystallising point. Dull crystals belonging
to the oblique prismatic system, exhibiting an indistinct cleavage parallel
to the right terminal face of the second lateral axis. The faces are but

indistinctly developed, excepting the right terminal face (f the first

lateral axis, and the anterior oblique terminal face. Principal axis

predominating. At 1 10° the salt gives off 1 At. water. (Herzog.)

NaO
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Cinnamate of Baryta. —- Chloride of barium is precipitated by cinna-^

mate of ammonia. White precipitate which in sunlight changes into

beautiful, strongly refracting crystals. Crystals belonging to the oblique

prismatic system, with cleavage parallel to the right terminal face of the

second lateral axis. At 100° it gives off 7*15 per cent, water. Dis-

solves with diflSculty in cold, readily in boiling water, from which it

crystallises.

BaO
C18H703
2HO
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powders sparingly soluble in cold, easily soluble in hot water.

(Herzog.)
With tiranous salts alkaline cinnamates form a yellowish precipitate

soluble in hot water. (Herzog.)

Manganous Cinnamate.— Even dilute solutions of chloride of man-

ganese are precipitated by alkaline cinnamates. The precipitate, at first

white, soon becomes yellowish and crystalline. The salt crystallises
from a hot solution in golden yellow cleaveable crystals belonging to the

oblique prismatic system. Dissolves with difficulty in cold, and slowly
in hot water. (Herzog.)

Antimonious Cinnamate.— The precipitated as well as the ignited
oxide of antimony, dissolves with difficulty in cinnamic acid. Tartar-

emetic gives with alkaline cinnamates, after some time, small needles

grouped in reticulated masses, which partially disappear again by longer
contact with the liquid; when collected on the filter and dried, they form a

silvery coating. They contain water, melt when heated, and leave a

colourless residue which effervesces with acids, gives an orange-coloured

precipitate with sulphuretted hydrogen, and is therefore probably a

double salt with potash. (Herzog.)
Alkaline cinnamates precipitate hismuth-%2L\is white, and form in

solutions of oxide of tin, a white curdy precipitate. (Herzog.)

Cinnamate of Zinc.— Zinc dissolves with difficulty in hot aqueous
cinnamic acid, with liberation of hydrogen. A solution of oxide of zinc

in cinnamic acid crystallises on evaporation. Crystals like those of the

lime-salt. Dissolves with tolerable facility in water. (Herzog.)

Cinnamate of Cadmium resembles the zinc-salt. (Herzog.)

Cinnamate of Lead. — 1. Solution of neutral acetate of lead Is preci-

pitated at the boiling temperature by cinnamate of potash, and the white

crystalline precipitate is well washed with water.— 2. Cinnamic acid is

continuously boiled with a great excess of neutral acetate of lead, and

evaporated, a large quantity of acetic acid then escaping; and the gela-
tinous mass is again diluted with water, the solution filtered, and the

residue washed for some time with water, and at last with alcohol, in

order to remove all the free acid. White crystalline powder, very

sparingly soluble in water. (Herzog.)
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Cinnaniate of Cobalt, obtained by precipitating a cobalt solution with
an alkaline cinnainate is rose-red. Cinnamate of Nickel is greenish
white, easily soluble in alcohol. (Herzog.)

Cinnamate of Copper.
— Alkaline cinnamates precipitate cupric salts

of a blue colour like that of the cornflower. (Herzog.)— Warm solu-

tions of cinnainate of ammonia (cinnamate of potash) (Hempel); and of

sulphate of copper are mixed, and the salt whicli immediately precipi-
tates is washed and dried, first in the air then at 100°. (E. Kopp.)

Bluish white, non- crystalline powder, still containing a tolerable

quantity of water, the last portions of which cannot be removed without

incipient decomposition. (E. Kopp.)
By dry distillation it becomes brown, shrinks together as the decom-

position proceeds, and gives off" (at 1 50°, according to Hempel) carbonic

acid, which at first contains one-third of carbonic oxide, and afterwards
a little carburetted hydrogen gas, while cinnamene (p. 1) passes over
as a clear oil, and (from 180°, according to Hempel) cinnaraic acid
sublimes. (E. Kopp.)

Cinnamate of copper is sparingly soluble in cold water; boiling water

decomposes it into an acid and a basic salt. (Herzog.)

Mercurous Cinnamate is white and sparingly soluble ; mercuric
cinnamate is white. (Herzog.)

Cinnamate of Silver.— a. Acid?. — Contains 29*3 per cent, of silver.

(Marchand )

b. Neutral.— Cinnamate of ammonia is precipitated by a concen-
trated solution of nitrate of silver, and the salt, which separates in white
laminae (flaky, according to Mulder, and if the cinnamate of ammonia be
added to the silver solution, white and curdy, according to Herzog), is

pressed between bibulous paper, moistened with water, and again pressed.
^Dumas & Peligot.)

It is slowly coloured violet by exposure to light. Somewhat soluble
in water (Mulder); insoluble in pure water, but soluble in presence of
small quantities of other salts. (Herzog.)

Dumas &
-it i/i

Dtied in vacuo at 1 20*. Peligot.
Mulder.

18 C 108 .... 42-33 42-24 .... 41-62
7 H 7 .... 2-74 2-92 .... 3-04

Ag 108-1 .... 42-38 41-61 .... 42-4.'i

4 O 32 .... 12-55 13-23 .... 12-89

CiH^AgO^ 255-1 .... 100-00 100-00 .... 10000

At 120°. Fremy. Herzog.
18 C 41-82 41-77

7 H 2-93 2-89

Ag 42-52 42-31

4 O 12-73 1303

C'8H7AgO* 100-00 100-00

Bcrtagnini found 42-69 p. c. silver. The salt contains 4368 p. c. Bilver and
1 atom water of crystallization, which is not given off at 100'. (Marchand.)
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The alkaline cinnamates form witli solutions oi gold and o{ platinum,

yellowish precipitates which blacken in the light, (Herzog.)
Cinnamic acid does not combine with urea. (HIasiwetz, J.

2))'. Chem.

69, 103.)
Cinnamic acid dissolves easily in alcohol, and is precipitated there-

from by water. (Dumas & Peligot.) It dissolves in 4"3 parts of

absolute alcohol at 20°. (Mitscherlich.) Dissolves very easily in ether.

(Herzog.)

Thiocinnol.

C18H8S2 = C'»H8,S2.

Cahoubs. Compt. rend. 25, 458.

1. When sulphuretted hydrogen is passed to saturation through the
alcoholic solution of cinnhydramide, the liquid soon becomes turbid

without depositing sulphur, and on standing deposits thiocinnol as a
white powder, which is washed with alcohol. — 2. Thiocinnol is also

formed when alcoholic oil of cinnamon is treated with sulphide of ammo-
nium.

Sulphocinnamic Acid.

C'm'S'0'° = C'8H80*,2SO\

Marchand. J. pr. Chem. 16, 60.

Herzog. N. Br. Arch. 20, 164; J. pr. Chem. 29, 51.

Mitscherlich. J. pr. Chem. 22, 197.

Zimmtschwefehdure.

First observed (1839) by Marchand, more completely investigated by
Herzog in 1843.

Foi-mation. By combining cinnamic acid with anhydrous sulphuric
acid (Marchand); with common or with fuming oil of vitriol. (Herzog.)

Preparation. One part of cinnamic acid is dissolved in from 8 to 12

parts of fuming sulphuric acid of from sp. gr. 1*92 to 1'87, which causes

a slight rise of temperature, but no evolution of sulphurous acid; and the

mixture is dissolved in water and digested with carbonate of baryta till a

filtered sample is no longer precipitated by chloride of barium. The
mixture is then filtered, and sulphuric acid is carefully added as long as

any precipitate is formed;—or, since it is diflicult to hit the right quantity
of sulphuric acid, basic acetate of lead is added; the resulting precipitate

decomposed by sulphuretted hydrogen; and the filtrate evaporated, first

in the water-bath, then in vacuo over oil of vitriol, an amorphous pale

yellow residue then remaining, which undergoes no further change at

100^ (Herzog.)

Properties. Crystallises from an alcoholic solution in long prisms

belonging to the oblique prismatic system, with about 6 atoms of water.
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In the air they attract moisture without deliquescing, but in vacuo or at
25° in the air, they give off water, and turn white. The aqueous solution
reddens litmus, and has an acid taste. (Herzog.)

Herzog.
Drierf an 00°. Mean.

18 C 103 .... 47-3G 47-58
8 H 8 .... 3-51 3-7G
4 O 32 .... 14-03 13-'J9

2 SQ3 80 .... 35-10 34-67

C'8H80*,2S03 228 .... 100-00 100-00

Decompositions. 1. The acid dried at 100" melts when heated, gives
off water, and carbonizes without volatilising, giving off aromatic odorous

vapours, and leaving a difficultly combustible charcoal.— 2. It dissolves
in concentrated nitric acid without disengagement of gas or rise of tem-

perature. On heating the mi.xture to 44°, a few gas bubbles escape, and
at 50" dense red vapours, while crystals form as the liquid cools, and
reappear without increasing in quantity when it is heated. No smell of
bitter almonds is perceptible, even at 90°. The nitric acid solution
mixed with chloride of barium does not form a precipitate of sulphate of

baryta, but yields after some time a light crystalline deposit, which,
however, does not appear to be sulphocinnamate of baryta.

— 3. When
sulphocinnamic acid is distilled with alcohol and hydrochloric acid, and
the liquid cohobated three times, no foreign substance passes over, but
the residue yields on evaporation stellate groups of small crystals,
soluble in water and alcohol, which appear to be either sulphocinnamic
acid, or sulphocinnamic ether. (Herzog.)

Combinations, a. With Water. Sulphocinnamic acid attracts but
little moisture in the air, and dissolves readily in water.

6. With Bases. Sulphocinnamic acid is bibasic. The neutral salts

contain two atoms of base to one atom of acid; in the acid salts, one atom
of acid is combined with one atom of base and one atom of water, which
cannot be expelled at 100°. The alkaline sulphocinnamates, when
heated, leave a residue of alkaline sulphate and sulphite, and when
ignited, a residue which gives off sulphuretted hydrogen with acids. The
cinnamates of the heavy metals leave metallic sulphides when ignited.
The acid and its soluble salts, precipitate the solutions of basic acetate
of lead and of mercurous nitrate, and, after some time, that of chloride of

bapura. (Herzog.)

Cinnamaie of Potash.
— a. Neutral. — The acid is neutralised with

carbonate of potash, or the baryta salt decomposed by sulphate of potash.
The solution evaporated in vacuo leaves an amorphous yellow mass,
which becomes moist in the air, without deliquescing. Perfectly neutral.
Gives off 2-91 p. c. water when dried in vacuo at 100°. Dissolves easily
in water; with great difficulty in alcohol. (Herzog.)

In vacuo. Herzpg.
2 KO 94-4.... 30-12 30-08

Ci8H«02,2S03 210 .... 67-01 67-01

Aq 9 .. 2-87 2-91

C18H6K20S2S03 + Aq 313-4 .... 10000 10000
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h. Acid. Crystallises in slender needles from the solution of the

neutral salt on the addition of ^hydrochloric acid. Dissolves with great

difficulty in alcohol. (Herzog.)

Suljihoclnnamate of Baryta. — a. Neutral. — The solution of the

haryta-salt obtained in the preparation of sulphocinnamic acid, becomes

covered, when evaporated at a gentle heat, with crusts which fall to the

bottom, and are renewed until almost all the baryta-salt is separated.
The crusts appear but slightly crystalline, even under the microscope.

Permanent in the air. Dried at 100° it gives off 4-87 p. c. = 2 At. water.

Nearly insoluble in water (? Gm.) (Herzog.)

Crusts. Herzog.

2 BaO 153-2 .... 40-19 40-05

Ci8H«02,2S03 210 .... 55-09

2Aq 18 .... 4-72 4-87

Ci8H«Ba»0^2SO» + 2Aq .... 381-2 .... 100-00

At 100°.

2 BaO 153-2 .... 42-18 41-92

18 C 108 .... 29-73 30-08

6 H 6 .... 1-65 1-79

2 O 16 .... 4-40 4-44

2 S03 80 .... 22-04 21-77

Ci8ii6]Ba=0^2S03 3G3-2 .... 100-00 100-00

b. Acid.— When nitric acid is added to the solution of the baryta-
salt obtained in the preparation of sulphocinnamic acid, and evaporated,
or when the neutral salt a is boiled with water containing nitric acid, the

liquid, after some evaporation, deposits on cooling beautiful, delicate

needles of the acid-salt. Permanent in the air. Loses its lustre at 100°,

and gives off 5 74 per cent. = 2 atoms of water. Sparingly soluble in

water and in alcohol. (Herzog.)

At 100°. Heriog.

BaO 76-0 .... 25-91 25-88

Ci«H"03,2S03 219 .... 74-09

C'8H7Ba0^2S03 295-6 .... 100-00

Sulphocinnamate of Baryta and Ammonia. — The needles of the

baryta-salt (6) dissolve in dilute ammonia, and yield a double salt in

aggregated prisms, which when exposed to the air absorb water and

give off ammonia. (Herzog.)

Sulphocinnamate of Zinc is crystallisable. (Marchand.) Small

nodules. (Herzog.)

Sulphocinnamate of Copper.
— The solution is easily decomposible,

and can only be concentrated under the air-pump. (Herzog.)

Sulphocinnamate of Silver.— When neutral sulphocinnamate of baryta
is precipitated with nitrate of silver, filtered, and the filtrate evaporated
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in tlie water-l)ath and then in vacuo, the solution dries up to a grey,

lustrous, brittle crust. On evaporating the solution over the open fire

reduction is apt to take place, and then, even if a tolerahle quantity of

liquid is left, the whole suddenly solidifies to a jelly.

The salt when heated yields metallic silver and sulphide of silver.

It dissolves easily iu hot water, also in nitric acid and in ammonia.

(Herzog.)

Herzogr.

2 AgO 232-2 .... 52-51 52-12

C'8H«0%2S03 210 .... 47-19

C.isH«Ag=0<,2S03 442-2 .... 10000

Sulphocinnauiic acid dissolves readily in alcohol, and crystallises on

spontaneous evaporation.

Cinnamate of Methyl.

CMijioQi = c-H'0,C"'H^O'.

E. Kopp. Compt. rend. 21, 1377.

Zimmtformester, Zimmtholznaphtha, Cinnamate de methyle.

Hydrochloric acid gas is passed through a solution of 3 parts of

cinuamic acid in 5 parts of absolute alcohol, and the product distilled

over oxide of lead.

Colourless oil of sp. gr. 1-106. Boils at 241", Has a pleasant
aromatic odour.

Cinnamate of Ethyl.

C"H"0* = C*H«0,C'«HTO'.

Hkkzoo. JV. Br. Arch. 17, 72; 20, 170.

Marchand. J. pr. Chem. 16, 429; 37, 281.

E. Kopp. Compt. rend. 21, 1376 ;
J', pr. Chem. 27, 280 ; Compt. rend.

24, 615; N. J. Pharm. 11, 72.

Zimmtvinester, Zitnmtnaptha, Cinnamylather, Cinnamic ether.

Formation. By passing hydrochloric acid gas into a mixture of

cinnamic acid and alcohol. (Herzog, Marchand, Kopp.)
The oil whicli Plantamour prepared by decomposing ciiinamein with alcoholic

potash, is not cinnamic ether. E. Kopp. (It is benzylic alcohol. Kr.)

Preparation. 1. A mixture of 1 part of cinnamic acid with 6 parts
of alcohol and 2 parts of hydrochloric acid, is distilled down to a third.

The residue forms two layers, the lower of which is the ether. It is washed
with water; dissolved in water containing alcohol; agitated with a solu-
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tion of neutral tartrate of potash, which takes up free acid; decanted
from the resulting bitartrate; then filtered, mixed with more water, by
which the ether is again precipitated, while tartrate of potash remains in

solution; and distilled. The distillate is shaken up with chloride of

calcium, and after two days, decanted and rectified. (Herzog.)
—

2. Marchand distils 4 parts of absolute alcohol with 2 parts of cinnamic
acid and 1 part of hydrocliloric acid; pours back several times that

which first distils over; then distils till three-fourths have passed over;
washes the ether remaining in the retort repeatedly with water; then

decants and rectifies over oxide of lead. — 3. The solution of 3 parts
of cinnamic acid in 5 parts of alcohol is saturated with hydrochloric acid

gas, and the oily product rectified over oxide of lead. (E. Kopp.)

Properties. Transparent, rather mobile liquid. More highly refrac-

tive than creosote, beautifully iridescent in the light. (Herzog.) Sp. gr.
1-131 (Herzog) at 12^ (Marchand); 1-126 at 0" (E. Kopp); 1 0498 at

20-2° = 1-0656 at 0°. (H. Kopp.) Boiling point 262-5 (Herzog);
263° at 758 m.m. pressure (Marchand) ; 262° (E. Kopp) ; 260°

(Hofmann & Blyth); 261-6°,— or, with the correction necessary for

the lower temperature of the column of mercury projecting out of the

retort, 266°. (H. Kopp. Ann. Pharm. 95, 319.) Vapour-density 6537
at 291°. (Marchand.) Permanent in the air. (Herzog.) Has an agree-

ably sweet odour of oranges and cinnamon. (Herzog.)

Herzog. Marchand.
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Ginnamein/

C«H"0* = C"H^O,C"H^O'.

Plantamouu. (1838.) Ann. Fharm. 27, 329; 30, 241.

Fremy. Ann. Chim. Phys. 70, 189; Ann. Fhai-m. 30, 328.

Devillb. Ann. Phai-m. 74, 230; J. pr. Chein. 50, 442; Ann. PJiarm.

97, 168.

E. Kopp. Compt. chim. 1850, 140.

Oil of Perubalsam. In the crystallised state, it is the metacinnamein of Scharling,
not that of Fremy.

Sources. In balsam of Peru ; according to Simon (N". Br. Arch.

29, 181,) ready formed. In tolubalsam (Fremy, Deville), a statement
which Scharling disputes. By distilling tolubalsam with water, and

repeatedly cohobating the distillate, Deville obtained a small quantity (a

gramme from a pound) of volatile oil, from which on rectification tolene

passed over, while crystallised benzoic acid and cinnaraein remained, the

latter distilling at 340—350 with partial decomposition, (That which

passed over contained 79-86— 8112 p. c. C, and 762 to 883 p. c. H.)

Foi-mation. By dissolving cinnamic acid in peruvine, an acid viscous

liquid is formed, which, when saturated with hydrochloric acid, yields to

boiling water a neutral oil resembling cinnamein and heavier than water.

(Scharling.)

Preparation. Balsam of Peru is saponified by agitation with excess
of caustic potash, and the solid soap dissolved in water: the solution on

being warmed separates after a few minutes into two layers, and the

upper, which is oily, is to be repeatedly washed with water, till the oil

exhibits a faint reddish yellow colour. The residual water is evaporated
in the water-bath; the oil dissolved in warm alcohol and evaporated; and
this treatment is repeated as long as resin separates out on evaporation.

(Plantamour.)— 2. Balsam of Peru dissolved in alcohol of 36° is treated
with alcoholic potash, whereby a compound of resin with potash is pre-
cipitated; the solution is mixed with water; the cinnamein which sepa-
rates out in the form of oil is separated from the inferior solution of
cinuamate of potash, and dissolved in freshly rectified rock-oil, whereby
resin is removed; the rock-oil is then evaporated, and the residual oil

placed in a vacuo. Cinnamein thus prepared still retains styracin in solu-

tion, the quantity varying according to the nature of the balsam. To free

it from this impurity, it is dissolved in weak alcohol, and cooled for several

days below 0", as long as a crystalline deposit of styracin continues to

form. (Fremy.) — 3. Balsam of Peru is repeatedly boiled with aqueous
carbonate of soda, and the cinnamate of soda is removed by washing, the
residue then separating into resin and a yellowish brown liquid which
must be heated to 170° on the oil-bath, and distilled in steam heated to

170°. Colourless somewhat milky cinnamein then passes over, and is

freed from adhering water by standing for some time in a warm place,
over chloride of calcium. Sometimes, perhaps always, the cinnamein
thus prepared contains in solution

styi-acin,
which partially crystallises

out after long standing. (Scharling.) Calcined magnesia or oxide of
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Icajl also separates cinnamein from balsam of Peru, by combining with tbo

cinnainic acid and separating resin. (Simon.)

Properties. Faintly coloured (Fremy), colourless, strongly refracting
oil (Scharling), which remains liquid when cooled in a freezing mixture

for several days (Fremy),'' to
— 12° (Plantamour), to 15° (Scharling)

(
— 15°

?). When cinnamein is kept under water, there are formed after some time

solid crystals (= metacinnamein), which melt at 12— 15°, sometimes resolidify after

cooling and standing, but after solution in boiling alcohol cannot again be obtained in

the crystalline form. (Scharling.) Boils at 305" and distils without decompo-
sition (Plantamour); between 340 and 350°, with partial decomposition.

(l)eville, Fremy.) It has a feeble pleasant odour. Its taste is sharp

(Fremy), aromatic, recalling that of fat. (Scharling.) Makes grease spots
on paper. (Fremy.) Sp. gr. 1'098 at 14°; 1-0925 at 25°, (Scharling.)
Neutral.

Fremy. Plantamour.

32 C 192 .... 80-67 77-63 to 79-08 .... 79-55

14 H 14 .... 5-88 6-10 „ 6-50 .... 6*25

4 O 32 .... 13-45 16-27 „ 14-42 .... 1420

C3*H"0^ 238 .... 100-00 100-00 100*00 .... lOO'OO

Scharling.
Oil. Crystals.

32 C 79-18 to 80-24 .... 80-21

14 H 6-56 „ 603 .... 6-07

4 14-26 ,,13-73 .... 13-72

C3^H»0* 100-00 100-00 .... 10000

It is COH'^OS (Plantamour), C5-iH=eOS. (Fremy.) E. Kopp regarded it as

identical with styracin, which Scharling disproved.

Decompositions. Cinnamein slowly absorbs moist oxygen. (Fremy.)
When exposed for years to air and to liaht, it assumes a rancid odour and
acid reaction. Cinnamein which had been kept for years in a dosed
vessel had become turbid; when distilled, it began to boil at 230', and

yielded a few drops of a slightly empyreumatic distillate, while a solid

substance separated. When the residue was poured into alcohol of 93° Tr.,

part of it dissolved immediately and the rest on boiling; on cooling, white

flakes were deposited which dissolved in boiling alcohol but not in cold

alcohol, resembled coagulated albumen when dry, and became transparent
at 120° without melting or becoming brittle. These flakes contain 80-06

p. c. C. and 023 p. c. H., and are therefore amorphous cinnamein.—
Crystallised cinnamein preserved in a gluss vessel for a year, melted to a

viscous mass, and in another year became a solid transparent amorphous
mass. (Scharling,)

2. Cinnamein is partially decomposed by distillation, leaving a small

quantity of tar, and yielding a distillate difi"ering in composition from

the original substance. (Fremy ) (See page 283.)

3. It is immediately resinized by oil of vitriol; the resin purified by
boiling with water contains 70-8 p. c. C. and 6'5 p. c. H., and is therefore

cinnamein + water (C**H''^0^ + 4 Aq, which requires 72-0 p. c. C. and
6-G6 p. c. H. (Fremy.)

4. Forms a crystalline compound with cAform«. (Plantamour.) Slowly
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absorbs chlorine, more easily when heated, becoming at the same time

coloured and thickened, and when distilled ultimately yields chloride of

benzoyl together with an oil. (Fremy.)
5. Nitric acid acts briskly on cinnamein when heated, forming a

yellow resin and a large quantity of bitter almond oil. Feroxide of lead

acts in a similar manner. (Fremy.)
6. Cinnamein forms a crystalline compound with ammonia. (Planta-

mour.)
7. Mixed with bisulphide of carbon and powdered hydrate of potash,

it forms a saline mass containing xanthate of potash. (Scharling.)
8. Rapidly treated with very concentrated potash-ley, or melted with

hydrate of potash, it gives off hydrogen, and passes into cinnamate (cin-
namate and benzoate) of potash, (Fremy.)

Treated with very concentrated potash-ley in the cold, or with alco-

holic potash, it is completely resolved in 24 hours, without disengagement
of gas or absorption of oxygen into benzylic alcohol, and cinnamate of

potash :

C32H»0^ + KO,HO = C^H^O^ + CisH7K0^

By the continued action of the potash, the benzylic alcohol may be con-

verted into toluol.

In contact with very concentrated solution of potash, cinnamein soon

changes its appearance, becomes thicker, and then solid : after 24 hours

water dissolves the greater part, and separates peruvin (a mixture of

benzylic alcohol and toluol : Kr.) as an oil which floats on the surface.

(Fremy.)
Cinnamein solidifies with alcoholic potash to a soft, yellow, pleasant

smelling soap. When this soap is dissolved in water, oil separates on the

surface, which on distillation passes over as a transparent, aromatic

odorous, refracting oil, heavier than water and consisting of cinnamate
of ethyl (benzylic alcohol : Kraut). By continuing the distillation,
water being added to the dry residue, a second clear yellow oil is

obtained, of less agreeable aromatic odour, and lighter than water; this oil

is the peruvin of Fremy. More of this peruvin is obtained, when water
is added to the residue, and the supernatant oil is removed and distilled

alone. From the residue in the retort, after solution in water, hydro-
chloric acid precipitates cinnamic acid and carbobenzoic acid. (Planta-
mour.) (Cinnamic acid and amorphous benzoic acid. Kraut.) By con-
tinued boiling of cinnamein with potash-ley, Scharling once obtained

Fremy's peruvin; but when he distilled cinnamein prepared from another

balsam, with potash-ley or alcoholic potash, a distillate was obtained which
had a different odour and greater specific gravity than peruvin, and dis-

solved with tolerable facility in water. Separated from this solution by
common salt, then dried for some days over chloride of calcium, and dis-

tilled, this oil gave off traces of alcohol, and then an oil boiling between
150° and 205" (after rectification at 179°) which was benzylic alcohol,
and afterwards a neutral distillate, which solidified in the neck of the

retort to a crystalline mass, which, when dissolved in alcohol and exposed
to tbe air, became converted in six weeks into benzoic acid.

Cinnamein scarcely dissolves in water. It dissolves in alcohol and in

ether.
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Styracin.

C3«H"0* = C^«H»0,C"H'0'.

BoNASTRE. (1827.) J. Pharm. 13, 149; 17, 348; N. Tr. 24, 2, 236.
Lepage. J. Ohim. med. 18, 726.
Fremy. Ann. Chim. Phys. 70, 196; Ann. Pharm 30, 335.
E. Simon. Ann. Pharm. 31, 272; N. Br. Arch. 29, 182; Ann. Pharm

71. 357.
Fr. Toel. ^ww. Pharm. 70, 1.

Ad. Strecker. Ann. Pharm. 70, 10; 74, 112.
Jul. Wolff. Ann. Pharm. 75, 897.
E. Kopp. Gompt. chim. 1850, 140.

GossMANN. Ann. Pharm. 99, 376.
SciiARLiNG. Ann. Pharm. 97, 90 and 174.

Metacinnamein. (Fremy.) Zimmtsaurer. Zimmtalcohol.
Discovered by Bonastre in 1827, investigated by Simon and Toel. Stated by

E. Kopp to be identical with cinnatnein, which was however disproved by Scharling.
The correct formula was first given by Fremy and Strecker.

Sources. In liquid storax. — lit balsam of Peru; it is often fcon-

tained in the cinn imein prepared from that substance, and separates froni

the cinnaraein which has been dissolved in weak alcohol, either when cooled
several degrees below 0°, or after standing for some time. (Scharling.)

Prejjaration. When the solution of liquid storax in alcohol is

exposed to a temperature of 1 5°— 1 8^, fine needles separate out in about
six months. (Bonastre.)

— 2. Fresh liquid storax is treated with cold

alcohol, which leaves styracin undissolved. (Bonastre.)
— 3. Commercial

storax is treated with cold ether; the ether poured off after two days;
the residue dissolved in boiling alcohol of 40°; the liquid filtered; and
the alcoholic solution allowed to evaporate: styracin then crystallises

out, and is obtained pure by washing with cold alcohol, drying between

paper, and recrystallisation from alcohol. (The alcoholic solution of

storax which has not been treated with ether, likewise deposits styracin
on evaporation, but in an impure form : Lepage.)

— 4. Liquid storax is

distilled with half to seven-tenth parts of crystallised carbonate of

soda and water^ whereupon styrol passes over; and the residual liquid,
which contains cinnamate of soda, is poured off from the resinous mass,
which is then washed with water, dried, and dissolved in 20 parts of

boiling alcohol of sp. gr .0-825. The liquid is then filtered; two-thirds
of the solution distilled off; and the residue cooled, whereupon almost
all the styracin is deposited, as a coarse

crystalline powder, which is

pressed between paper, repeatedly washed with cold alcohol, and again
pressed, till it is no longer sticky from adhering resin, but forms a
white dry mass. As this mass still contains soda, it is powdered and
dissolved in seven parts of ether ; the liquid filtered from the soda-

compound; and the ether distilled oflT in the water-bath: pure styracin
then remains. (Simon.)

— 5. Toel dries the resinous cake which remains
after the distillation of liquid storax, with carbonate of soda and water (4)



STYRACIN. 2Bi

after it has been freed from the solution of cinnaniate of soda;
macerates it repeatedly with cold alcohol, which extracts the colouring

resin, and leaves most of the styracin but little coloured; and obtains the

styracin quite pure by repeated crystallisation from ether-alcohol. Wolff
allows the resinous cake to stand for some time in cold alcohol, when it

soon becomes crystalline; frees the crystals from resin by dissolving them
in boiling alcohol, and precipitating the resin with sugar of lead; and fre-

quently recrystallises, first from ether-alcohol, then from ether.—
6. After distilling liquid storax with water, and repeatedly boiling out

the residue with carbonate of soda, the undissolved portion is slowly
allowed to cool to 30°— 40^: the mass then becomes tough and spongy,
and a yellow oil collects in its pores. This oil made to run out by
kneading and pressing, and then filtered, solidifies after some time into a

crystalline mass, which is purified by rccrystallisation from alcohol.
|
The

residual mass still contains much styracin, and is therefore worked up
for styrone. (E. Kopp.)

— 7. After distilling liquid storax with water,
and repeatedly boiling the residue with carbonate of soda, the residue

separates into a soliildark resin and liquid styracin. The latter is poured
off, transferred to a flask,,which is placed in an oil-bath at the temperature
of 180°, and distilled by passing steam heated to 180° through it; it then

pjlsses over as a white milky oil, which, when freed from water, solidifies

on standing in^open vessels, to a faintly coloured crystalline mass, which

inay be recrystallised from alcohol. (Scharling.)
— 8. Liquid storax is

macerated or digested at a temperature not exceeding 30'' with five to six

parts of dilute soda-ley, till the residue becomes colourless; this residue

is collected, washed, dried and dissolved in alcohol containing ether;
and from the solution, which, if not colourless, is to be rendered so

by treatment with animal charcoal, pure styracin crystallises out.

(Gossuiann.)

rropertles. Long, colourless, rectangular prisms, grouped in tufts.

(Boiiastre, Toel.) Star-shaped crystals. (Simon.) Crystallises from
alcoholic solution in very fine, concentrically arranged needles. (Simon.)

Separates partially as an oil. (Bonastre.) As hard as wax. (Bonastre.)
Melts below 100° (Bonastre); at 38° (Lepage, E. Kopp); 44° (Toel,

Scharling); 50° (Simon); and therefore melts in boiling water to an oil

(floating upon water : Lepage), which solidifies to a noncrystalline
inass on cooling. (Simon.) After being crystallised, it does not melt in

the heat of the sun. (Scharling.) Fused styracin frequently does not

resolidify (E. Kopp); solidifies, long after cooling, in concentrically

grouped needles, more rapidly when touched by sharp bodies. (Toel.)

Specific gravity of the liquid, 1-085 at 16°-5. (Scharling.) Tasteless.

(Lepage, Toel.) Inodorous. (Toel.) Smells of vanilla (Bonastre);

very pleasantly aromatic. (Lepage.) Neutral. Permanent in the air.

(Wolff.) Not volatile; on being heated above the melting point, it creeps

up the sides of the vessel. (Tool.) Distils without decomposition in

steam heated to 180°. (Scharling.)

36 C
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36 C
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It dissolves in 3 parts of cold ether, but crystallises less beautifully
from this solution than from alcohol. (Simon.) The solution of styracin
in ether-alcohol forms, before the commencement of the crystallisation,

two layers, the upper of which is principally ether containing a little

particularly pure styracin, while the lower yellowish layer contains

alcohol and almost all the styracin. This layer becomes gradually tur-

bid, and solidifies to verrucose crystals when touched with sharp sub-

stances. (Wolff.)

Appendix.

(Hnnamate of styracin, Acid cinnamate of ttyracin, Acid cinnamate ofstyrone.

Remains in the water left in the distilling vessel, when liquid storax

is distilled with water, and is obtained in beautiful crystals by evapora-
tion and boiling the solution with animal charcoal. (Simon.)

Acids precipitate cinnamic acid from the aqueous solution of cinna-

mate of styracin; alkalis precipitate styracin. The compound dissolves

in 60 to 70 parts of cold alcohol. (Simon)

Myroxocarpin.

Stenhouse. Ann. Pharm. 77, 306.

ScHARLiNG. Ann. Pharm. 97, 69.

Sources. In the white balsam of Sonsonate, and of San Salvador

(Guatemala) which, according to Pereira, is obtained by pressure from
the fruit of a myrospermum. (Stenhouse, Scharling.)

Preparation. The balsam is digested with alcohol, and the crystals
which separate after 1 2 hours are collected, and purified by repeated

recrystallisation with a little animal charcoal. One pound of balsam

yields an ounce of myroxocarpin. (Stenhouse.)

Properties. Broad thin prisms, more than an inch long, belonging to

the right prismatic system, and having the lustre of nitrate of silver.

oo'P. oP. 00 Px. Poo. 2Poo . Poo . 2Pw (ooP : ooP = 102° 12'; Poo :

oP = 127" 4'; 2Poo : oP = 110° 41'; Poo : oP = 133° 7'; 2Poo : oP
= 115° 5'. Ratio of the principal axis to the lateral axes = 1 : 0,9363 :

0-7553. (Miller.)
Hard and brittle. Tasteless. Inodorous. Neutral. Does not lose

weight at 100"'. Melts at 115^ to a transparent glass which does not crys-
tallise on cooling, but only after solution in alcohol. (Stenhouse.)

Stenhouse.

Calculation according to Stenhouse. mean.

48 C 288 .... 77-63 77-10
35 H 35 .... 9-43 9*51

6 O 48 .... 12-94 13-39

Cf*8H3506 371 .... 100-00 100-00

VOL. XIII. U
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Decompositions. When heated above the melting point, it sublimes

but partially, the residue being changed into resin, with formation of a

large quantity of acetic acid.— 2. Suspended in water it is very slowly

changed into a chlorinated resin, which, after being washed with water

and dissolved in alcohol, imparts to it an acid reaction.— 3. By strong
nitric acid with the aid of heat, it is slowly changed into oxalic acid,

without formation of picric acid or any particular acid. (Stenhouse.)
Does not dissolve in water, either cold or hot.

Dofes not dissolve in acids or alkalis, and is not changed by boiling

potash.
Dissolves partially in cold alcohol, and in ether, readily in the same

liquids when warm. (Stenhouse.)

Resin from Tolu-balsam.

Fremy. Ann. Chim. Phys. 70, 199; Ann. Tharm. 30, 337.

H. Deville. N. Ann. Chim. Phys. 3, 163.

E. Kopp. Compt. chim. 1849, 150.

According to Fremy, the resins of Peru -balsam, of Tolu-balsam,
and of benzoin are the same, and have the same composition as

the resin produced by oil of vitriol from cinnamein, viz. C^H'^O" =
cinnamein + water. They give a beautiful red coloration with oil of

vitriol.
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Brown, lustrous resin. Brittle when cold. Cakes together after

being powdered even at 16°, and melts completely at 60"".

86 C
18 H
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36 C
20 H
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Aceto-cinnamic Anhydride.

C«»H"0« = C*H'O^Cl»H'0^

Gerhardt. (1852.) J^. Ann. Chim. Phys. 37, 385.

Anhydrous aceto-cinnamic acid. Acetate de cinnamyle, CHnnamate d'acetyle.

Chloride of acetyl acts with considerable disengagement of heat on

cinnamate of soda, forming a product which smells strongly of acetic

anhydride, and continually gives off carbonic acid when washed with

aqueous carbonate of soda. Ether extracts from the residual pasty mass

an oil mixed with cinnamic acid, which is exactly like benzo-acetic anhy-
dride.

Benzo-cinnamic Anhydride.

Gerhardt. (1852.) N. Ann. Chim. Phys. 37, 385.

Obtained by the action of 7 parts of chloride of benzoyl on 1 parts of

cinnamate of soda.

Fatty oil. Sp. gr. 1-184 at 23''.

In moist air it gradually becomes acid. It is changed by alkalis into

alkaline cinnamate and benzoate. By distillation it is decomposed and

yields a yellowish oil smelling of cinnamene, which gradually deposits

crystals of anhydrous benzoic acid and an acid liquid. Soluble in

carbonate of soda.

lodine-ntichus C^^IH''.

lodocinnamic Acid.

(C^»IffO* = C'8IH^0*)?

Herzog. iV. Br. Arch. 20, 167.

When cinnamic acid is melted with excess of iodine, and the dark

brown mass is boiled with water till all the free iodine is evaporated,
the liquid, on cooling, yields colourless crystals of iodocinnamic acid.

Crystallises from alcohol in small, stellate crystals, which become
somewhat yellow in the air. Dissolves easily in hot water and in

alcohol.
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Bromine-nucleus C'^BrH''.

Bromocinnamic Acid.

Herzog. iV. Br. Arch. 20, 166.

Bromine vapour is passed over cinnamate of silver until excess of

bromine shows itself in brown yellow vapours in the closed vessel; the

decomposed salt is treated with ether
;
and the solution is filtered and

left to evaporate. A thick oil then remains^ which is colourless at first,

but becomes pale yellow in 24 hours. This oil dissolves partially in

potash, a colourless oil of penetrating aniseed odour remaining undis-

solved (probably a bromide of carbon) which is produced by the action

of bromine upon the ether. The alkaline solution, after being saturated

with hydrochloric acid, deposits in 48 hours small white crystals of bromo-
cinnamic acid.

Decomposes somewhat ou solution in water and evaporation. Forms

easily soluble salts with all bases. Does not precipitate nitrate of

silver.

Chlorine-nucleus C^^CIH'.

Chloride of Cinnamyl,

C'^H^CIO* = C"H^C1,01

Fremy, Jnn. Chim. Phys. 70, 196; Ann. Pharm. 30, 336.

Cahours. Com.pt. rend. 22, 846; Ann. Pharni. 60, 254; N. Ann.
Chim. Phys. 23, 341; J.pr. Chim. 45, 140; Ann. Phami. 70, 42.

BicHAMP. Compt. rend. 42, 224; J.pr. Chem. 68, 489,

Formation. 1. By the action of penlachloride of phosphorus on

cinnamic acid. (Cahours.)
— 2. By the action of terchloride or terbro-

mide of phosphorus on cinnamic acid. (Bechamp.)

2C18H80* + PC13 = HCl + PO^HO + 2Ci«H7C102.

3. By treating styracin with chlorine, a body is formed which appears to

possess the properties of chloride of cinnamyl.

Preparation. 1. When cinnamic acid is treated with pentachloride
of phosphorus, hydrochloric acid is given off in abundance, and oxy-
chloride of phosphorus and chloride of cinnamyl pass over. This product
is rectified; the fraction between 250''— 265° is collected separately and
washed with a small quantity of cold water, which is poured oft'; and the

chloride of cinnamyl is dried over chloride of calcium and rectified.

(Cahours.)— 2, Dry cinnamic acid is placed in a flask provided with a

drawn out tube, terchloride of phosphorus added, and the whole gradually
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heated to between 60°— 120'^ as long as hydrochloric acid is disengaged.
The mixture melts, and forms two layers, the upper of which consisting
of chloride of cinnamyl, is decanted and distilled. (Bechamp.)

Heavy oil of sp. gr. 1-207. Boils at 262°.

Caboars.

18 C 108 .... 64-90 64-60
7 H 7 .... 4-20 4-00
CI 35-6 .... 21-28 21*42

2 O 16 .... 9-62 9-98

C«H7C10=» 166-6 .... 10000 100-00

In moist air it rapidly becomes acid, forming hydrochloric acid and

beautifully crystallising cinnamic acid. (Cahours.)
With dry ammoniacal gas it yields sal-ammoniac and a white solid

substance, which dissolves in boiling water, and crystallises on cooling in

delicate needles like benzamide. (Cahours.)
Distilled with cyanide of potassium or cyanide of mercury, it yields

chloride of potassium or of mercury and cyanide of cinnamyl.
With alcohol, it becomes strongly heated and forms cinnamic ether,

which is precipitated by water as an oil.

With aniline it forms cinnanilide, with considerable evolution of heat.

(Cahours.)

Chlorocinnamic Acid.

C'«C1H^0* = C"C1H^0*.

E. Kopp. Compt. rend. 24, 614; N. J. Phm-vi. 16, 426; J. pr. Chem.
41, 425.

ToEL. Ann. Fharm. 70, 7. *

Chlorzimmtsaure, Acide chlorocinnatnique.

Formation. By passing chlorine into a cold solution of cinnamic acid
in concentrated carbonate of soda. (Kopp.) By the action of potash on

chlorostyracin, with simultaneous formation of a chlorinated oil and of

chloride of potassium. (Toel.) The product which Herzog obtained (N.Br.
Arch. 20, 165 ; 23, 17) by the action of chlorine on dry cinnamic acid, appears to be
chlorobenzoic acid. (See page 272.)

Preparation. When alcoholic chlorostyracin is mixed with excess of

alcoholic potash, the mixture soon solidifies to a magma of chloride of

potassium and chlorocinnamate of potash. This is collected on a filter

and washed with alcohol, pressed, dissolved in a little boiling alcohol,
and mixed with excess of hydrochloric acid : on cooling, chlorocinnamic
acid crystallises, and is purified by recrystallisation. (Toel.)

Properties. Long, lustrous, flexible needles. Melts at 132"; may be

sublimed at a strong heat. Inodorous in the cold. The vapour strongly
excites coughing. Reddens litmus.
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Toel.

18 C 108 .... 59-23 59-35
CI 35-6... 19-41 19-00

7 H 7 .... 3-82 4-04
4 O 32 .... 17-54 17-61

CisClH'O^ 182-6 .... 100-00 100-00

Sparingly soluble in cold water (less easily than chlorobenzoic acid,

Kopp), more easily in hot water. When it is boiled with a little water,
the undissolved portion melts to an oil. (Toel.)

The chlorocinnamates crystallise less readily than the chlorobenzoates.

(Kopp.)

Chlorocinnamate ofAmmonia. — Arboriforra curved needles, containing
1 atom of water of crystallisation.

Toel.

NH^O 26 .... 12-41 12-91
Ci8CIH«03 173-6 .... 83-22

Aq 9 .... 4-37

Ci«NH^ClH«0'' + Aq .... 208-6 ... 100-00

Chlorocinnamate of Potash forms lustrous, pearly flakes. (Toel.)

Chlorocinnamate of Baryta.
— Obtained by precipitating the ammonia-

salt with chloride of barium, as a white powder soluble in boiling water,
and crystallising out in lustrous laminae. When ignited, it leaves the

baryta as chloride of barium. After being dried over oil of vitriol, it

loses 3*80 p. c. in a current of air at 110°, and then nothing more at

270°

Toel.

BaO 76-6 .... 29*51 29-50
18 C 108 .... 41-76 41-29

* CI 35-6 .... 13-69 13-63
6 H 6 .... 2-31 2-44
3 24 .... 9-26 9-34

Aq 9 .... 3-47 3-80

CisBaClH^O^ + Aq 259-2 .... 100-00 lOO'OO

Chlorocinnamate of Lime.
— Resembles the ammonia-salt. Sparinijly

soluble. (Toel.)

Chlorocinnamate of Silver. — Obtained by double decomposition from
hot solutions, in the form of slender needles which blacken in the light.
Contains no water of crystallisation. (Toel.)

Dried at 200°. Toel.

AgO 1161.... 40-08 40-03
CisClH^oa 173-6 .... 5992

C>8AgClH«0< 289-7 .... 100 00

Chlorocinnamic acid dissolves easily in alcohol and in ether. (Toel.)
In alcohol less easily than chlorobenzoic acid. (Kopp.)
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Chlorinated Oil from Ginnamic Acid.

Herzog. N'. Br. Arch. 20, 165; 23, 17.

J, Stenhouse. F/iil. Maq. J. 19, 38; J. pr. Chem. 26, 126; Ann.
Pharm. 55, 3; Phil. Mag. J. 7, 27, 130; Ann. Fhaitn. 57, 79; J.pr.
Chem. 37, 288; Phil. Mag. J. 27, 366.

E. Kopp. Compt. rend. 24, 614; If. J. Pharm. 11, 426; J.pr. Chem.

41, 425.

Foi-mation By the action of chlorine upon dry cinnaniic acid

(Herzog), of chlorine (chlorate of potash and hydrochloric acid : Hof-

mann), or hypochlorite of lime, on a warm aqueous solution of cinnaniic

acid (Stenhouse); by passing chlorine into a heated solution of cinnamin
acid in carbonate of soda (Kopp). In all these cases, chlorobenzoic acid or

benzoic acid is simultaneously formed.

Preparation. When the mixture of chlorobenzoate of potash and
chlorinated oil,

— obtained as described at page 272, 6, by treating with

carbonate of potash the product of the action of chlorine on cinnamic

acid,
— is digested with animal charcoal, the charcoal extracts the oil and

gives it up again to alcohol. (Herzog.)
2. When cinnamic acid is distilled with a saturated solution of hypo-

chlorite of lime, this oil passes over, together with water and acid;
it is washed with water, and then placed in contact with pieces of caustic

lime and chloride of calcium, in order to free it from hydrochloric
acid and water. The oil which, after being poured off, is strongly
alkaline, yields by distillation, first a colourless neutral distillate, and

then, with decomposition, an acid and yellowish distillate; the latter

distillate emits vapours of hydrochloric acid, and is therefore distilled

again with water (resin then remaining), and the distillate, which is

now colourless and neutral, is dried in vacuo over oil of vitriol. (Sten-

house.)

Properties. Heavier than water. Has a peculiar aromatic smell, at

once like oil of bitter almonds and oil of winter-green. Has a sharp,

burning taste, like cress. Neutral. (Stenhouse.)
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red by oil of vitriol, and then carbonised. When it is heated with nitric

acid, binoxide of nitrogen is evolved in abundance, and on cooling, crys-
tallised nitrobenzoic acid is formed. It is not changed either by aqueous
ammonia or by ammoniacal gas. By boiling with potash-lei/, it is par-

tially decomposed, with formation of chloride of potassium. With sodium,
it gives off gas, which is perhaps hydrogen, becomes hot, and at length
takes fire with explosion. (Stenhouse.)

Dissolves with difficulty in water, easily in alcohol, and is precipitated

by water. (Herzog.)
With this oil is probably identical the oil which Toel obtained by acting

with alcoholic potash on an alcoholic solution of chlorostyracin (p, 299),

filtering off the liquor from the resulting chloride of potassium and chloro-

cinnamate of potash, evaporating the alcohol, and precipitating with

water. According to Toel, it is a tolerably colourless oil which may be

distilled with water without decomposition, has a peculiar odour, and a

sharp burning taste. It rapidly becomes brown in the air, burns with

green-edged flame when set on fire, and dissolves with tolerable facility

in water.

Chlorine-nucleus C^»C1*H*.

Tetrachlorocinnamyl.

Dumas & Peligot. Ann. Chim. Phys. 57, 316.

Tetrachlorcinnamyl, Chlorocinnose, Hydrure de quadrichlorodnnamyle.

Oil of cinnamon is distilled four or five times in a stream of chlorine,

until the distillate in the receiver solidifies in long white needles, which

may be obtained pure by pressing between paper.

Beautiful, dazzling white needles. Melts and sublimes unchanged at

a gentle heat.

Dumas &
Peligot.

18 C 108 .... 39-94 39-33

4 CI 142-4.... 52-66 52-75

4 H 4 .... 1-48 1-85

2 O 16 .... 5-92 6 07

Ci8Cl<H-»02 270-4 .... 100-00 100-00

It is not changed by boiling oil of vitriol. Not altered by distilla-

tion in dry ammoniacal-gas.
Dissolves in boiling alcohol, and crystallises on cooling.
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Chlorostyracin.

C3«ei«H"0* = Ci«Cl*H»0,Ci''H'OM

ToEL. Ann. Pharm. 70, 6.

Streckeu. Ann. PJiarm. 70, 10.

E . Kopp. Compt. chivi . 1850, 1 44 .

Dry chlorine is passed over styracin, ultimately at 100°, and the pro-
duct is freed from excess of chlorine by repeated solution in alcohol and

evaporation.
Yellow, tough, sticky mass. Smells like balsam of copaiva. Has a

sharp aud grating taste.

Toel.

36 C 216 .... 53-68 53-64
4 CI 142-4 .... 35-38 3550
12 H 12 .... 2-98
4 O 32 .... 7-96

C»C1^H"0'« 402-4 .... 10000

Toel at first proposed the formula C^CVM-^O^.

Its alcoholic solution left to stand with excess of alcoholic potash,

decomposes into chloride of potassium, chlorocinnamate of potash, and a

chlorinated oil, which remains dissolved in alcohol (p. 298), (Toel.)
Distilled in a stream of chlorine, it yields a volatile chlorinated oil,

and a crystallisable chlorinated acid which forms salts very readily

crystallisable. (E. Kopp.)

Chlorostyracin does not dissolve in water. It dissolves in hot alcohol

and ether, from which it again separates as an amorphous mass. (Toel.)

Cfyanogen-nuclevs C'^CyH"'.

Cyanide of Cinnamyl.

C^'NH^O^ = C«CyH^O«.

Cahours. N. Ann. Chim. Fhys. 23, 341; J. pr. Chem. 45, 140; Ann.
Fharm. 70, 42.

In the distillation of chloride of cinnamyl with cyanide of potassium
or cyanide of mercury, a liquid passes over which rapidly becomes brown
in the air, while hydrocyanic acid and cinnamic acid are formed. This

liquid still contains chlorine, but is composed for the most part of cyanide
of cinnamyl.
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Cahours.

20 C 120 .... 76-35 7223
N 14 .... 9-01 7-44

7 H 7 .... 4-45 4-39
2 O 16 .... 10-19 15-94

C20NH7O2 157 .... 100-00 100-00

Nitro-nucleus C^^XH''.

Nitrocinnamic Acid.

CisNH^O^ = Ci»XH^O*.

Mitscherlich. (1841.) N. Ann. Ckim. Phys. 4, 73j 7, 5; J. pr. Chem.

22, 192.

E. Kopp. Gompt. rend. 24, 614; iV. J. Fharm.. 11, 426; J. pr. Chem.

41, 425; Compt chim. 1849, 146.

J. Wolff. Ann. Fharm. 75, 303.

Nitrozimmtsaiire , Zimmtsalpetersailre.

Formation. 1 . By the action of concentrated nitric acid on cinnamic

acid. (Mitsclierlich, Kopp.)
— 2. By heating styrone with nitric acid,

with addition of urea (p. 257). (Wolff.)

Preparation. Concentrated nitric acid is freed from nitrous acid by
boiling, and after cooling, about one-eighth of cinnamic acid is added.

The cinnamic acid dissolves in a few minutes, without disengagement of

gas, the liquid becomes heated to 40°, and a mass of crystals is deposited.
In order to obtain larger quantities, cinnamic acid is triturated with
nitric acid, and cooled, so that the temperature may not rise above 50^;
the mass is washed with cold water, till all nitric acid is removed,
then dissolved in boiling alcohol, and filtered; and the resulting crystals
are washed with cold alcohol. (Mitscherlich.) Kopp dissolves 1 part
of powdered cinnamic acid in 3 parts of monohydrated nitric acid, freed

from nitrous acid by passing a dry stream of air through it, the mixture

then solidifying almost immediately in consequence of the crystallisation
of the nitrocinnamic acid; washes the magma with water; then dries and
sets it aside for 24 hours with 4 parts of cold alcohol, which removes any
benzoic acid that may be present.

Properties. Very small, white crystals, with a faint yellowish tint.

Melts at about 270°, and solidifies to a mass of crystals on cooling. Boils

a little above 270° with decomposition. (Mitscherlich.)

18 C
N

7 H
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Forms carbostyril with sulphide of ammonium. (Chiozza.) Wben
nitrocinnamic acid is dissolved in alcoholic sulphide of ammonium, sulphur

separates on gently warming the liquid, while a yellow resin and an
alkaloid remain dissolved. The latter is colourless and crystallisable,

does not dissolve in water, but is soluble in alcohol and in ether, and
forms difficultly crystallisable salts. (E. Kopp.)

Nitrocinnamic acid may be boiled with excess of alkali without

decomposition.
Nitrocinnamic acid scarcely dissolves in cold water, and very little

in boiling water. It does not melt to an oil when boiled with water.

It is slightly soluble without decomposition in boiling hydrochloric
acid. With bases, it acts as a feeble acid and expels carbonic acid. The
salts with alkaline bases are obtained by dissolving the acid in the

aqueous base; the rest are obtained by precipitating with the ammonia-
salt. The nitrocinuamates of ammonia, potash, and soda, are readily

soluble; the others are sparingly soluble, or insoluble. Strong acids

decompose them, liberating nitrocinnamic acid.

Nitrocinnamate of Ammonia. — The solution gives off ammonia when

evaporated, and deposits nitrocinnamic acid in indistinct crystals.

Nitrocinnam^te of Potash.— Deposited in nodules when the solution is

evaporated; on addition of caustic potash, it is deposited in distinct prisms.
Permanent in the air.

Nitrocinnamate of Magnesia.
— With magnesia-salts, nitrocinnamate

of ammonia forms, after some time, nodular crystalline groups which

dissolves with tolerable facility in water.

Nitrocinnamate of Silver is precipitated in the pulverulent form on

adding the ammonia-salt to nitrate of silver. After being dried at 100°,
it does not give off water at 140", at which point decomposition begins.
When carefully heated, it decomposes so gradually that no silver escapes
as dust. Very sparingly soluble in water.

Dried at 100°. Mitscherlich.

AgO 116 .... 38-66 38-18
C18XH603 184 .... 61-34

CiSAgXHSO* .... 300 .... 10000

Nitrocinnamic acid dissolves in 327 parts of absolute alcohol at 20°.

(Mitscherlich.)

Nitrocinnamate of Ethyl.

C32NH"0» = C*H»0,Cl«XH«0^

Mitscherlich. (1841.) J. pr. Chem. 22, 194.

E. Kopp. Compt. rend. 24, 615; A^. J. Pharm. 11, 72.

Nitrocinnamic ether, Nitrozimmtvinester, Zimmtsalpeters'dure-naptha.

Formation. By heating together nitrocinnamic acid with alcohol add
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oil of vitriol. (Mitscherlich.) By the action of concentrated nitric acid

on cinnamic ether. (E. Kopp.)

Preparation. When 1 part of nitrocinnamic acid is heated with 20

parts of absolute alcohol and a little oil of vitriol, at a temperature not

exceeding 80°, the acid gradually dissolves, and the ether crystallises out

on cooling. It is dissolved in alcohol containing ammonia, and allowed

to crystallise.
Prisms which melt at 136°. Boils at about 300° with decomposition.

Mitscherlich.

22 C 132 .... 59-73 58-88

N 14 .... 6-34

11 H 11 .... 4-97 4-96

8 O 64 .... 28-96

C22NH110'' 221 .... 100-00

By boiling with potash it is converted into nitrocinnamate of potash
and alcohol.

Nitrocinnamic Anhydride,

C^N^H^^O^* _
C'«XH«O^Cl''XH«0^

Chiozza. (1853.) iV. Ann. Chim. Phys. 39, 231; Compt. rend. 36, 631;

Qerhardt, Traite 3, 388.

Formed by the action of oxychloride of phosphorus on nitrocinnamate
of potash.

Melts in boiling water more easily than nitrocinnamic acid, forming
a yellow resin which is easily kneaded.

Readily takes up water, and is converted into nitrocinnamic acid.

With ammonia it easily forms nitrocinnamide and nitrocinnamate of

ammonia. With alcohol it forms nitrocinnamic ether.

Sparingly soluble in ether.

Oxyamidogen-nvxileus C"AdH*0*.

Carbostyril.

L. Chiozza. Compt. rend. 34, 598; J. pr. Chem. 70, 278.

When nitrocinnamic acid is heated with sulphide of ammonium to the

boiling point, sulphur is separated, and on supersaturating the mixture



CINNANILIDE. 303

with hydrochloric acid, a liquid, coloured brown by a resiu, is produced.
This liquid, when evaporated, yields crystals, which are freed from adhe-

rent resin by recrystallisation from boiling alcohol.

White silky needles. When heated, it melts to a colourless oil,

which solidifies in the crystalline form on cooling, and sublimes in lustrous

needles, at a higher temperature.
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Cinnanitranisidine.

C«N*H"08 = C"AdXH«0,C^«H'0».

Cahours. JV. Ann. Ohim. Phys. 27, 252.

Cinnanisidide nitrique, Azoture de cinnamyle, de methyl-nitroph^yle, et

d'hydrogine.

When crystals of nitranisidine are introduced into chloride of ciu-

namyl, hydrochloric acid is liberated, and a solid mass is formed which

may be purified like benzonitranisidine.

Crystallises from hot alcohol in yellowish needles.

Cahours.

32 C 192 .... 64-43 64-52

2 N 28 .... 9-39
14 H 14 .... 4-69 4-82
8 O 64 .... 21-49

C32N2H»08 .... 298 .... 100-00

It is therefore cinnamate of nitranisidine minus 2HO (Cahours.)

Hydrocinnamide.

C^N^H^* _ c»*AdNH«?

Dumas & Peligot. Ann. Ohim. Fhys. 57, 325.

Laurent. Eev. scient. 10, 119; J. pr. Chem. 27, 309.

Berzelius, Jahresber. 23, 442.

Cahours. Compt. rend. 25, 458.

Hydrttre d'azocinnamyle, Cinnhydramide, Ctnnamyl-subnitrur.

Oil of cinnamon recently prepared from Ceylon cinnamon, is treated

with dry ammonia, and the viscid product is dissolved in ether-alcohol,
from which beautiful crystals of hydrocinnamide crystallise on cooling :

they are purified by recrystallisation. (Laurent.)

Properties. Colourless, rectangular prisms. (Laurent.) Lustrous

silky tufts. (Dumas and Peligot.) The base is replaced by two rectan-

gular faces, intersecting at a very obtuse angle. Melts and solidifies on

cooling, to a transparent, gummy, non-crystalline mass. (Laurent.)
Permanent in the air. (Dumas and Peligot.)

Laurent.

54 C 324 .... 86-17 85-4

2 N 28 .... 7-44 7*6
•

. 24 H 24 .... 6-39 6-5
*

C"N2H" 376 .... 100-00 99-5
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According to Dumas and Peligot, it is C^H^O^.NH* and contains 11*0 p. c.

ammonia, inasmuch as these chemists found that 100 parts of oil of cinnamon talce up
12*3 parts (11*56 Mulder) o( ammonia.

Decompositions. 1. It is decomposed by dry distillation, yielding an
oil and a solid substance. (Laurent.)

— 2. Not decomposed by water.

(Dumas and Peligot.)
— 3. When dissolved in alcohol, it is changed by

sulphuretted hydrogen into thiocinnol. (Cahours.)
— 4. It is not altered

by boiling /iy(irocA^rtc acid, or boiling alcoholic potaslt. (Laurent.)
—

5. Decomposed by boiling niti'ic acid, yielding a substance which melts

in boiling water. (Laurent.)
Dissolves in alcohol and in ether, and crystallises out on cooling.

(Dumas and Peligot.)

Triphenylamine or Bicinnamylamine.

C»H»N = C"'(C"H^)NH«,H».

GossMANN. Ann. Fharm. 100, 57; J. r>r. Cliem. 70, 288.

According to Gossmann, it is triphenylamine = (C*^H*)' N. (See x\, 334.)

Preparation. Recently prepared bisulphite of cinnamio aldehyde-
Jimmonia is distilled with lime, and by careful heating, a dark yellow,

oily and aqueous distillate is obtained. This liquid is boiled with dilute

aqueous potash, or carbonate of soda in order to remove the ammonia
and the hydrocarbons; freed from alkali by repeated washings with

continually smaller quantities of hot water ; dried as far as possible,
and heated in a stream of hydrogen, at first to remove the last traces of

water; and then distilled, the temperature being kept at 140° — 150"
as long as possible. If the temperature were raised to strong ebullition,

decomposition would ensue.

Properties. Colourless oil, heavier than water. Smells feebly of oil

of cinnamon. Has an alkaline reaction.

Decompositions. 1. In moist air it becomes yellow, then reddish,

owing to the formation of a red colouring matter very difficult to remove.— 2. Dissolves readily in iodide of ethyl, with slight rise of temperature;
after 24 hours, the liquid becomes filled with large crystalline plates,
which decompose after a few days, the liquor then becoming turbid, and

depositing hydrate of ethyltriphenylamine (or ethylbicinnamylamine) as a
red oil.

Combinations. Dissolves with difficulty in water. The salts, with
the exception of the platinum double salt, readily change in the air,

especially in aqueous or alcoholic solution, a red colouring matter being
formed.

Hydrochlorate of Bicinnamylamine.— Concentrated hydrochloric acid
does not alter colourless bicinnamylamine; alcohol of 95 per cent, causes
the mixture to solidify to a colourless mass of crystals, which must be
washed with alcohol.

vor.. XTii. X
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Luiitrous, somewhat reddish laminjB. Not very changeable when
moist air is excluded.

When dissolved in water, alcohol or ether, it rapidly changes, and
then crystallises only after being evaporated in vacuo over oil of

vitriol.

Dissolves easily in water and alcohol, less readily in anhydrous alcohol
and ether. When ether containing alcohol is poured on it, it is deposited
as an oil, and dissolved on the addition of alcohol.

The Chloromercurate crystallises in lamina) and decomposes on being
recrystallised.

Bicinnamylamine forms with nitrate of silver, a whitish yellow
compound, which presents but little appearance of crystallisation, and
soon acquires a chestnut-brown colour, probably from adhering cinnamic

aldehyde.

Blcliloi'ide of Platinum with Bicinnaniylmine. When neutral alcoholic

bichloride of platinum is added to aqueous bicinnamylamine, a bright
chestnut-brown, bulky, granular, crystalline salt precipitates. When
freshly precipitated, it readily attracts moisture, but is permanent in the
air after drying. Heated with soda-lime, it is but partially decomposed,
with formation of ammonia. Dissolves readily in alcohol and in water.

36 C
N

15 H
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Ethylbicinnamylamine.

C*oNH" = C>'(C*H»)(C"H')NH»,H».

GossMANN. Ann. Phaitn. 100, 65.

According to Gussinann, it is the bydrated oxide of ethyltripbeoylammoniam
= C«NH2»0,H0. (See xi, 336.)

BicinDamylaniine is enclosed witli excess of iodide of ethyl in glass
tubes, and the mixture left for several weeks or heated in the water-bath,
until the crystalline mass, which is at first formed, disappears, and an oily

layer which separates and floats on the surface, no longer increases. The
tubes are then opened, the contents dissolved in alcohol, the strongly acid

solution digested with excess of oxide of silver, and filtered, and the dis-

solved oxide of t-ilver, precipitated by a little hydrochloric acid. When a
little water is added to the alcoholic solution, the base is deposited as an

oil; but when the alcoholic solution is poured into a large quantity of

water, the solution merely bec<mies turbid, owing to the presence of cer-

tain hydrocarbons which may be removed by filtration through a wet
filter.

Inodorous oil having a strong and pleasantly bitter ta«te, and a strong
alkaline reaction.

Dissolves with some difficulty in water; the solution deposits oil-drops
when boiled.

The salts of ethylbicinnamylamine are deliquescent. The base dis-

solves oxide of silver.

Platinum Salt. — Neutral bichloride of platinum precipitates from

hydrochlorate of ethylbicinnamylamine, an abundant cream-coloured

crystalline precipitate; the filtered solution, if rapidly concentrated

deposits yellowish red, lustrous plates.
When boiled with a quantity of water insufficient for its solution, i

melts to a resin. The solution slowly evaporated deposits dark brick-red,

regular crystals of a glassy lustre, which at 90°— 100° become darke
and lose their lustre, and then experience no further change at 120°

Gbssmann.

40 C 240 .... 50-08 49-96
N 14 .... 2-92 2-91

20 H 20 .... 4-17 4-25

Pt 99 .... 20-60 20-78
3 CI 106-5 .... 22-23 21-80

CONH's.HCI + PtCl^ 479-5 .... 100-00 99-70

Ethylbicinnamylamine dissolves easily in alcohol.

X 2
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Primary Nuclem C'«H'».

Phloretic Acid.

C18H10O6 = C'8H^0«.
*

Hlasiwetz. (1855.) Wim. Ahad. Ber. 17, 382; J.pr. Chem. 67, 105;

abstr. Ann. Pharm. 96, 118; J. pr. Chem. 69, 107 ; Ann. Pharm.

102, 145; Wim. Ahad. Ber. 24, 237 ; Ohem. Centralbl. 1857, 721;
J. pr. Chem. 72, 395.

Preparation. Phloretin is dissolved in so much potash-ley of sp. gr.

1'25, that there shall be about 200 c.c. of liquid to half an ounce of phlore-

tin, and the solution is concentrated by boiling, until the mass becomes thick

and gelatinous. This is dissolved, treated with carbonic acid, and again

evaporated; the residue is boiled with alcohol; and the solution, which has

become clear by standing and has been poured off from some phloroglu-
cate of potash which separates as an oil, is mixed with ether, whereupon

phloretate of potash separates as an oily layer at the bottom. The super-
natant ether is decanted; the phloretate of potash dissolved in water: the last

traces of ether are expelled by boiling; and the solution, again evapo-
rated to a syrup and cooled, is mixed with a large excess of hydrochloric

acid, whereupon it solidifies to a crystalline magma, which is purified by
pressing, recrystallising from strong alcohol, which leaves chloride of

potassium, and then from water to which a little animal charcoal has

been added:

CSOHHQio + 2H0 = C'SH^OS + Ci^HflQe.

The phloroglucin which forms at the same time, remains with the

carbonate of potash, if the above-named quantity of potash has been taken.

With less potash, alcohol would dissolve some of it.

Properties. Crystallised from water, it forms brittle prisms belonging
to the oblique prismatic system, an inch long, and with non-reflecting

faces; crystallised from ether it forms thick crystals an inch long and

half an inch broad, with imperfectly reflecting faces. Crystalline system,
the oblique prismatic. oP. coPoc .

— Poo . -f f Px . [Poo ] -|- V u. n. —
Poo : ooPm = 138° 51'; + |Poo : ooPoo = 143° 19'; [Poo] : oP =
114°, 15'.

Melts at 128—130° without loss of weight, and becomes crystalline
on solidifying. Permanent in the air. Has a bitter, astringent taste, and

strong acid reaction.

18 C
10 H
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Decompositions. 1 . When heated, it ^^ivcs off suffocating odours, burns,
and leaves very little charcoal. — 2. With bromine it forms bibromophlo-
retic acid. — 3. Pulverised i)hIoretic acid placed in a flask filled with

chlorine, melts, with disengagement of heat, the colour of the chlorino

disappearing, and hydrochloric acid appearing in its place. The product
dissolves in alcohol and in ether, but not in water; the solution when

evaporated, leaves a soft, sticky mass, which forms with soda a compound
fe'olidifying after some time to a deliquescent crystalline mass.— 4. With

hydrochloric acid and chlorate of potash, it assumes at first a reddish

brown colour, gives off abundance of gas when heated, again becomes

yellow, and partially ciiangcs into yellow flakes.— 5. Triturated with

pentachloride of phosphorus, phloretic acid becomes warm and liquid,
and gives off much hydrochloric acid gas with effervescence. On distil-

lation, oxychloride of jdiosphorus passes over at 100°, and a fuming
liquid remains, which decomposes with water, into phloretic acid, hydro-
chloric acid, a'.ul phosphoric acid, and at a higher temperature becomes

brown, froths up, and gives off a small quantity of oxychloride of phos-

phorus, leaving charcoal as a residue. — 6. When concentrated nitric add
is poured on phloretic acid, it dissolves, forming a red solution, with disen-

gagement of heat, intumescence, and liberation of red vapours; the solu-

tion on cooling becomes filled with yellow crystals of binitrophloretic acid.

If the temperature be not kept down, oxalic acid is also formed. — Pow-
dered phloretic acid gradually added to cold concentrated nitric acid,
dissolves without formation of red vapours, and after some time binitro-

phloretic acid crystallises out. If nitric acid be added to warm acjucous

phloretic acid, elfervescence takes place, hyponitric acid is disengaged,
the liquid becomes coloured, and brown resinous drops separate, which by
continued heating with addition of a little nitric acid, disappear, while

binitrophloretic acid crystallises out after a little while.— 7. Phloretato

of baryta mixed -with caustic lime and a little powdered glass, and heatc<l,

yields phloretol as a brown oily distillate:

CisHioQo + 2BaO = C'«Hi»02 + 2(BaO,C02).

The same compound is obtained by distilling phloretate of lime willi

formiate of lime. — 8. With chlo7'ide of acetyl (or chloride of butyryl or

chloride of benzoyl) it gives off hydrochloric acid and forms peculiar
acids.

Conihinatiom. With ivater. Phloretic acid is somewhat less soluble
in water than in alcohol. The solution may be boiled continuously with-
out decomposition. With ammonia it assumes a reddish colour in the air;
with- solution of hypochlorite of lime, it becomes transiently reddish

brown; with sesquichloride of iron, green. The solution supersaturated
with ammonia reduces nitrate of silver on the application of heat.

Phloretic acid is bibasic. It forms neutral (semi-acid) salts C'^H®JM-0^
and acid (mono-) salts C'^H'MO^ Hlasiwetz writes the semi-acid salts C'SI190^ 2MO
and assumes that they contain no water; but it appears more probable and more in
accordance with the salicylates, to write them C'^H'^O^, 2MO and to assume 1 atom of
water in them. Moreover this may be Hlasiwetz's view {J. pr. Chem. 72, 402) which is

supported by his statements respecting the waier of crystallisation of the copper and baryta
salts.

Phloretic acid readily decomposes carbonates, mostly forming acid-
ealts. The phloretates are all crystallieable. The acid-salts have a neuti-al,
the neutral oalts an alkaline renction. When heated, they emit the
odour of carbolio acid.
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Phloretale of Potash.— Neutral.— 1. Obtained from carbonate of

potash and aqueous phloretic acid. — 2. Aqueous phloretic acid is mixed

with potash-ley, the liquid saturated with carbonic acid and evaporated;
the dry mass exhausted with strong alcohol; and the resulting salt puri-

fied by pressure and recrystallisation. By spontaneous evaporation of the

alcoholic solution, it is obtained in colourless radiating laminje, or tole-

rably large prisms. Has a warm, saline taste. Effloresces in the ait.

At 100° it gives off its water of crystallisation completely. Its alkaline

solution becomes brown when exposed to the air.

At 100°. Hlasiwetz.

18 C 108 .... 52-88 52-36

9 H 9 .... 4-40 4-91

5 O 40 .... 19-59 19-99

KO 47-2 .... 23-13 22-74

C18H9K06 204-2 .... 100-00 100-00

Phloretate of Soda. — Acid. — Prepared like the potash-salt. Crys-
tallises from the very concentrated solution, which easily becomes

reddish in the air, in radiating prisms which effloresce on exposure to

the air.

At 100°. Hlasiwetz.

CisH^O* 157 .... 83-51

NaO 31 .... 16-49 16-15

Ci8H9NaO« ,., 188 .... 100-00

Phloretate of Baryta.
— a. Neutral. — Very concentrated baryta-

wa,ter precipitates from a boiling solution of h, a bulky precipitate,
which when quickly pressed and recrystallised from boiling water, is

obtained in nodules. It has an alkaline reaction and is decomposed by
carbonic acid. At 100° it contains 4 At. {Ann. Phnrm. 102, 149)
[5 At. {J. pr. Chem. 72, 402)] water of crystallisation, which are given
oflF at 160°.

At 100°. Hlasiwetz.

18 C 108 .... 31-19 31-60
13 H 13 .... 3-75 3-81
9 O 72 .... 20-81 20-33

2 BaO ., 153-2 .... 44-25 44-26

Ci8H8Ba20« + 5Aq .... 34G-2 .... 100-00 lOO'OO

Dried at 100° (160°?). Hlasiwetz.

18 C 108 .... 8481 34-40
9 H 9 .... 2-91 3-00
5 O 40 .... 12-88 13-03
2 BaO 153-2 .... 49-40 49-57

Ci«HSBa=06 + Aq 310-2 .... lOO'OO 100-00

h. Acid. — The aqueous solution of phloretic acid is warmed and
saturated with carbonate of baryta. Beautiful^ long, flat, transparent
prisms, which become dull at 100 .
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Phloretate of Copper.
— a. Neutral. — When the ethereal solution of

h is continuously warmed, or boiled, this salt separates in beautiful

lustrous bluish green spangles. Dried at 100°, it contains STi)? p. c. CuO,
and is therefore C^^H^Cu'^O' + 2Aq. [Ci«H30-,2CuO + Aq. {Ann. Pharm.

102. 150); Ci8HSO'»,2CuO + Aq. {J. pr. Chcm. 72,403), Hlasiwetz], which requires
32-29 per cent. CuO.

At 120°. Hlasiwetz.

18 C 108 .... 4.5-65 45-51

9 H 9 .... 3-80 4-10

5 O 40 .... 16-91

2 CuO 79-6 ... 33-64
^

C^^HsCu^OS + Aq 236-6 .... 100-00

According to Hlasiv.etz, it is CiSH905,2CuO at 120°.

b. Prepared like salicylate of copper b (xii, 253.)

Emerald-green crystals, which lose 8-56 p. c, of water at 100^

(2At. = 8-38 p. c.) Sparingly soluble in water and alcohol; readily
soluble in ether with intense emerald-green colour.

Hlasiwetz.

18 C 108 .... 54-91 54-88
9 H 9 .... 4-57 4-89
5 40 .... 20-34 19-72
CuO 39-8 .... 20-18 20-51

C'SHTuOfi 196-8 .... 100-00 100-00

Memtrous Phloretate. — Phloretic acid gives with mercurous nitrate

a crystalline precipitate consisting of needles.

Mercwic Phloretate.— Neutral mercuric nitrate forms a crystalline

precipitate with solutions of phloretic acid. Transparent tables.

Phloretate of Silver. — Acid.— Phloretate of soda is precipitated by
nitrate of silver. The liquid solidifies to a crystalline magma, which
must be filtered in the dark, washed with cold water, and then dried,
fii'st between paper, and afterwards at 100°.

Dazzling white needles, which when moist blacken readily in the

light. Dissolves easily in ammonia and in acetic acid.

Hlasiwetz.

18 108 .... 39-54 £9-11

9 H 9 .... 3-29 3-33
5 O 40 .... 14-64 14-78

AgO 116-1 .... 42-53 42-78

C'SH^AgOB 273-1 .... 100-00 lOO'OO

Phloretate qf Urea. — Obtained crystallised ffom a solution of 3 p&rts
of urea and 1 part of phloretic acid.

Broad lustroui laminai, or feathory itriated cryitali.
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Hlasiwetz.

38 C 228 .... 58-16 58-84

2N 28 .... 7-14

24 H 24 .... 601 6-42

14 O 112 .... 28-69

2CWH"'0«,C^^H<02 392 .... lOO'OO

Hlasiwctz originHlly gave the formula 2(C"'H"'0»),C-H^N-0',H0; but according

to the correction which he afterwards made in the composition of phloretic acid, the

above appears the more probable.

Sulphophloretic Acid.

C"H"'S'0» = C"H"0«,2S0».

Nachbaub. Wien. Akad. Ber. 30, 122; Chem. Centr. 1858, 593.

Phloreiituchwe/eUdure.

Preparation. Vapour of anhydrous sulphuric acid is passed over

pulverised phloretic acid placed in a flask, which is kept cool, until it

is converted into a soft, pasty mass. This is treated with cold water
which leaves the unchanged phloretic acid, and the liquid is filtered and
saturated with carbonate of baryta. The solution of sulphophloretate of

baryta filtered from the sulphate and from the excess of carbonate of

baryta, is decomposed by sulphuric acid; the excess of sulphuric acid

is removed by carbonate of lead; and the small quantity of oxide of lead

which dissolves is removed by sulphuretted hydrogen. The solution

filtered from the precipitates is evaporated in the water-bath, whereupon
sulphophloretic acid remains as a faintly coloured very acid syrup, which

crystallises with difficulty.
Dissolves very readily in water.

Sulphophloretic acid is bibasic. It forms neutral (semi-acid) and acid

(mouo-acid) salts. The neutral salts have alone been investigated.

Sulphophloretate of Soda. — Neutral. — The solution of sulphophlo-
retate of baryta is decomposed by sulphate of soda; on evaporating the

filtered solution, the sulphophloretate is obtained in faintly yellowish,

crystalline crusts.

Loses its water of crystallisation completely at 200°. Dissolves easily
in water, but not in alcohol or ether.

Nachbanr.

. 18 C 108 .... 37-24 37-34

I 8 H 8 .... 2-76 2-99

r 2 S 32 .... 11-04

2NaO 62 .... 21-38 21-30
10 O 80 .... 27'58

CisH8Na»0«,2SO' .... 290 .... 100-00

Sulphophloretatd cff Baryta,
— Neutral, — CrystalHaea on evaporating

the lolutioD, in tolerably large, hard orystali, which are probably rhom-
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bobedral. Contains 12-4 per cent, of water = 6 At. (calculation 11*2

per cent.) which are completely given off only at 160°.

Does not dissolve in alcohol or ether,

Nachbaur.

18 C 108 .... 28-33 25-60
8 H 8 .... 2-09 3-31
2 S 32 .... 8-36
2BaO 152-2.... 40-18 39-92
10 O 80 .... 21-04

Ci8H8Ba206,2S03.... 380-2 .... 100-00

SulphopTiloretate of Lime. — Neutral. — Obtained by saturating

phloretic acid with carbonate of lime, and remains as a crystalline mass
when the solution is evaporated.

Dried in the air, it contains 20-7 p. c. of water, which are given off at

170° = 8 At. (Calculation = 18-3 per cent.)

18 C
8 H
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mixture, which at first is quite homogeneous, the faintly yellowish liquid
is heated in the water-bath to drive off the alcohol and excess of iodide

of ethyl; the residue heated in the oil-bath to 230° or 240" to volatilise

all foreign matters, then distilled over the open flame; and the distillate is

agitated with silver and rectified.

Colourless, viscous. Does not boil at 265°. Faint smell and grating
taste. Makes oil-spots upon paper.

HIasiwetz.

22 C 132 .... 68-04 68-15

14 H 14 .... 7-22 7-55

6 O 48 .... 24-74 24-30

C»H"0« 194 .... 10000 10000

Cannot bo set on fire. Heated on platinum, it gives off suffocating
odours. In contact with ammonia it forms phloretamic acid. With
nitric acid it forms

ethylbinitrophloretic
acid.

Dissolves in alcohol and ether, and is precipitated from the solutions

by water.

Amylphloretic Acid.

C^HioQt — c^oH^O'jC^'H^O*.

Hlasiwetz. Ann. Pharm. 102, 154; J.pr. Chem. 72, 407.

Phloretate of amyl.

Preparation. Very concentrated alcoholic phloretate of potash is

heated with iodide of amyl in the oil-bath for a long time to boiling;
the liquid when cool is poured off from the iodide of potassium and
heated to 140° as long as anything passes over; and the residue is

treated with warm water, which dissolves iodide of potassium, and

deposits amylophloretic acid as a coloured heavy oil. The water is

expelled from this product by heating, a small quantity of iodine is

removed by silver; the liquid is heated for some time to 140° until

nothing more passes over; and the residue is distilled over the open fire

in a bent, sharply inclined tube.

Colourless, very viscid. Feeble, rancid odour. Sharp, biting taste.

Boiling point above 290°.

Hlasiwetz.

28 C 168 .... 71-18 71-42
20 H 20 .... 8-47 8-43

6 O 48 .... 20-35 20-15

C28H30O6 236 .... 100-00 10000

By nitric acid it is converted into a crystalline compound like ethyl-
binitrophloretic acid.

Dissolves in alcohol and ether like ethylphloretic acid.
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Appendix.

Pliloretol.

Hlasiwetz. Ann. Pharm. 102, 166.

A mixture of phloretate of baryta with caustic lime and a little

powdered glass is distilled in small portions over the open fire, and the

brown oily distillate is deliydrated by decantation and drying over oil of

vitriol, and then rectified.

Colourless, strongly refracting oil, which becomes thicker at 5 8°, and
boils at 190°— 200''. Sp. gr. 1-0374 at 12°. Has an aromatic odour,

suggestive of carbolic acid, and a burning taste. Placed on the skin it

causes a burn. Coagulates albumen almost as rapidly as carbolic acid.

A splinter of pine-wood dipped in aqueous phloretol, and then soaked
with hydrochloric acid, assumes, when dried in the sun, a colour similar

to that produced in like manner by carbolic acid. Vapour densit

= 4-22.

Hlasiwetz.

16 C 96 .... 78-08 78-70
10 H 10 .... 8-19 8-17

2 O 16 .... 13-13 13-13

Ci^Hi^O^ 122 .... 10000 100 00

Vol. Density.

C-vapour 16 6-65G0

H-gas 10 0-6930

O-gas 1 M093

Vapour of pliloretol 2 8-4.'J83

1 4-22')l

Isomeiio willi ]>lienetol. Stands in the same relation to pliloretic acid, as carbclic

acid to salicylic acid.

Decompositions. 1. In vessels containing air, it becomes yellow is

and then smells of styrol.
— 2. When soaked up into a wick, it may

be set on fire, and then hums with a hright; fuliginous flame. — 3. Dis-
solves in oil of vitriol; the solution, after standing some time, is no longer

precipitated by water, but then contains a conjugated sulphuric acid com-

pound, which forms with baryta a soluble easily crystallisable salt. —
4. When bromine is poured on it, hydrobromic acid is liberated, and after

Ihe excess of bromine is expelled, a white crystalline substitution-product
is left, which is soluble in alcohol, but not in water. — (5. \Vith chlorine

it forms a substitution-product.
— 7. When dropped into strong nitric acid

it hisses like a red-hot metal, and forms ternitrophloretol with violent

acti<m and disengagement of hyponitric acid.

Phloretol io but eparingly soluble iu waier. It mixci witb alcohol^
and eihtr in aU proportionii
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Ternitrophloretol.

siwETz. Ann. Pharm. 102, 167.

Phloretol is carefully dropped into strong nitric acid; the mixture \a

eated until the resinous drops disappear; and the resulting crystals
after being heated for some hours, are washed with cold water, and crystal-
lised rom alcohol. Contains 15'56 p. c. N. (Calculation 16-34 p. c.)

Oxygen-nucleus C"H'0*.

Gumaric Acid.

Delalande. N. Ann. Chim. Phys. 6, 343 ; J.
j)7'. Chem. 28, 356 ; Ann.

Pharm. 45, 332.

Bleibtred. Ann. Pharm. 59, 183.

Cumarinsdure, Cumarsdure, Acide cumarique.

Preparation. Cuuiarin is boiled with concentrated potash-ley
(to which sticks of hydrate of potash are added : Bliebtreu) ; the mass is dissolved

in water, and the cumaric acid is precipitated by a stronger acid.

(Delalande.)
Bleibtreu frees the cumaric acid from a small quantity of salicylic

acid formed at the same time, by recrystallisation from boiling water and

washing with cold water, until the liquid which drops through, no longer
colours ferric salts violet. In order to remove any cumarin which is

still undecomposed, he dissolves the acid in ammonia; expels the excess

of ammonia by boiling; precipitates by nitrate of silver; collects the

yellowish white precipitate; washes it with water, and then with alcohol

and ether; decomposes it with hydrochloric acid; extracts the cumaric
acid with ether; evaporates the ether; and recrystallises the acid from

boiling water.

Properties. Transparent laminae having a strong lustre. (Dela-

lande.) Brittle. Melts towards 1 90°. (Bleibtreu.) Has a bitter taste.

(Delalande.) Reddens litmus.

At 100°. Delalande. Bleibtreu.

18 C
8 H
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combines with potash, and leaves resia as a residue. (Delalande.)
Heated above 190° it partially decomposes, white lustrous crystals sub-

liming, and a brown residue remaining. (Bleibtreu.)
— 2. By fusion

with hydrate of potash, it is changed into salicylic acid :

C1SH806 + 8HO = C^^HfiOe + 400^ + lOH.

(See below.) Acetic acid appears to be formed at the same time, probably
according to the equation :

CiSH80« + 2(KO,HO) = C^H3K04 + C'^ffKO* + 2H0, Chiozza. {J.pr.Chem.Q\,2Zh.)

Cumaric acid dissolves in boiling water, and crystallises on cooling.
It neutralises bases completely. (Delalande.) It expels carbonic

acid from carbonates. (Bleibtreu.)
It reddens ferric salts (Delalande), but only when it is contaminated

with salicylic acid. (Bleibtreu.)
The ammonia-salt does not precipitate haryta-salts; from acetate of lead

a white powder soluble in water is precipitated. (Bleibtreu.)

Cumarate of JSUve7\ — a. From excess of cumarate of ammonia

containing free ammonia, nitrate of silver precipitates orange-yellow
flakes, which turn brown in the air, and are immediately decomposed
^t 100°. (Bleibtreu.)

b. The neutral ammonia-salt is precipitated by nitrate of silver. Yel-

lowish white powd r, which quickly subsides. In the air and at 100°, it

remains unchanged. (Bleibtreu.)

18 C
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of water, so that the distillate flows back, until on cooling neither oil

nor crystals are deposited, but the whole is changed into pulverulent
insolinic acid and semifused insoliuate of chromium. The mixture is

filtered; the residue washed with water and boiled with ammonia; the

liquid filtered from the separated oxide of chromium; and the filtrate

supersaturated with hydrochloric acid: insolinic acid then separates as a

white powder, and is purified by boiling with water and afterwards with

alcohol. (Hofmann.) Persoz allowed a mi.xture of 1 part bichromate of potash,
2*2 parts oil of vitriol and 8 parts water to act on Roman oil of cumin at 60°— 70°,

filtered from tlie cuminic acid which separated and then heated the mixture to boiling :

the liquid then frothed up and his acide cumino-cyminique was deposited.

Properties. White powder consisting of microscopic crystals. In-

odorous, tasteless. Melts at a very high temperature. Sublimes par-

tially undecomposed. (Hofmann.) Volatile without melting. Heavier

than water. (Persoz.) When dissolved in boiling water, it has a strong
acid reaction. (Hofmann.)

18 C
8 H
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with separation of 69 28 p. c. insoliuic acid. (Calculation = 70-31

per cent.)

Hofmann.
C18H608 178 .... 69-54

2 K 78 .... 30-46 30-36

C18H6K208 .... 256 .... 100-00

b. Acid.— When the salt a is boiled with excess of insolinic acid
and filtered hot, crystalline plates separate on cooling. Decomposed by-
acids, with elimination of 82-11 per cent, insolinic acid. (C^^H^KO*
requires 82-56 per cent.)

^

Imolinate of Potash and Soda.— When the solution of the potash-salt
h is neutralised with carbonate of soda and precipitated by alcohol, a
salt precipitates, which, on being decomposed by hydrochloric acid, yields
74-47 per cent, insolinic acid. (Calculation 750 p. c.) Cannot be obtained

by crystallisation,

Hofmann.
C'SNaHSOS 201 .... 83-75
K 39 .... 16-25 16-16

Ci8H6KNa08 240 .... 100-00

Insolinate of Baryta.
— Neutral.— Dilute insolinate of ammonia does

not precipitate baryta-salts; but if concentrated it produces a white, more
or less crystalline precipitate, which, after washing with cold water and

drying at 120° to 140°, yields 56*74 per cent, insolinic acid when decom-

posed by hydrochloric acid.

Hofmann.

Ci8H«08 178 .... 56-51
2 Ba 137 .... 43-49 43-65

C»8H«Ba-08 315 .... 100-00

Insolinate of Lime.— Neutral. — Obtained like the baryta-salt, which
it resembles. It loses its water at 120"— 130°, and then contains 18*67

per cent, calcium. (Calculation 18-35 per cent.)

Hofmann.
Ci8H«08 178 .... 65-50

2 Ca 40 .... 14-70 14*96
6 HO 54 .... 19-80 19-90

C'»H«Ca208 + 6Aq 272 .... 100-00

Insolinate of Cop'per is thrown down as a bright blue precipitate on

mixing neutral solutions of sulphate of copper and a salt of insolinic

acid. Contains 32-57 p. c. Cu, and is probably represented by the

formula C>«Cu*H«0«-f CuO,HO, which requires 32-78 p. c. Cu.

Insolinate of Silver,— Precipitated from insolinate of ammonia by
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nitrate of silver as a wliite, amorphous, curdy precipitate. It must be
washed iu the dark for a long time. (Hofninnu.)

Hofmann.

18 C 108 .... 27'41 27-25

6H 6 .... 1-52 1-51

2Ag 216 .... 54-82 54-64

8 64 .... 16-25 16-60

C"Ag2H«0« .... 394 .... 100-00 lOO'OO

InsoHnic acid is insoluble in alcohol (Persoz); almost insoluble. (Hof-

mann.) It is insoluble in et/i^.

Oxygen-nucleus C"H*0*,

Cumarin. C"H«0*.

A. VoGEL. Gilb. 64, 161; J. Pharm. 6, 305.
GuiBouRT. Drogues simples.
BouLLAY & Boutron-Charlard. J. Pharm. 11, 480.
Trautwein. JRepert. 24, 98.

BucHNER. Repert. 24, 126.
GuiLLEMETTE. J. Pharm. 21, 172; Ann. Phamn 14, 324.

Delalande. N. Ann. Chim. Phys. 6, 343; J. pr. Chem. 28, 256; Ann.
Pharm. i5, 332.

KossMANN. ]V. J. Pharm. 5, 393 ; J. pr. Chem. 33, 55 ; Ann. Pharm.
52, 387.

Leroy. iV. J. Pharm. 11, 37.
Herrm. Bleibtreu. Ann. Pharm. 59, 177.
GoBLEY. I^. J. Pharm. 17, 348; J. pr. Chem. 50, 286.
A. Frapolli & Chiozza. Ann. Pharm. 95, 252; J. pr. Chem. 66, 342.
GossMANN. Ann. Phai-m. 98, 66.
G. & C. Bley. .V. Pr. Arch. 142, 32; Pharm. Centr. 1858, 827.

Cumarine, Tonka-camphor.
Cumarin was first remarked by Vogel (1820), who mistook it for benzoic acid ;

Guibourt discovered that it was a new substance ; and it was more closely investigated
by Delalande in 1842, and by Bleitreuin 1846.

Sources. Found in tonka-beans.— In MeliloUis officinalis (Fontana,
Pharm. Centr. 1833, 684; Chevallier & Thubeuf, J. Chim. med. 10, 350,

Guillemette, Bleibtreu); in Asperula odorata (Vogel, Kossmann), and in

Anihoxanthum odoratum (Bleibtreu); in the fruit of Myroxylon toluiferum

(Leroy), in tbe leaves^of Angraecum fragrans (Gobley), and in the herb
of Orchis fusca. Jacq. (Bley.)

It appears that in fresh tonka-beans, tbe cumarin is dissolved in an oil

from which it gradually separates in white crystals, which are chiefly
VOL. XIII. Y
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deposited between the outer surfaces of the cotyledons and the seed-

envelopes. (Bleibtreu.)

Preparation, a. From Tonka-beans. 1. The powdered beans are

exhausted with ether, and after the ether has been evaporated, the residual

cumarin is dissolved in alcohol of 35° B. which leaves a residue of fat. The
solution is then evaporated, the dirty yellow crystals thus obtained are

aj^ain dissolved in alcohol; and the solution is boiled with animal charcoal,
filtered and evaporated, until it begins to crystallise. (Boullay & Boutron-

Charlard.) A portion of the cumarin remains with the residue of fat,

from which it may with great difficulty be extracted by alcohol. (Bleib-

treu.)
— 2. The beans are chopped up or pulverised and exhausted with

cold alcohol of 36° (Delalande), or digested with strong alcohol (Bleib-

treu); the tincture is then evaporated to the consistence of syrup, and
allowed to cool, and the crystals which form are purified by repeated

crystallisation (Delalande), and by treatment with animal charcoal.

(Bleibtreu.)
— 3. Finely chopped tonka-beans are heated for a long

time nearly to boiling with an equal bulk of alcohol of 80 p. c ;
the

whole is then filtered and the residue again treated in the same manner;
the extracts are mixed together and the alcohol is distilled from them till

the residue grows turbid, whereupon it is mixed with four times its volume
of water, which precipitates cumarin in the crystalline state. The whole
is now heated to boiling and filtered through a moistened filter which
retains the fat; and the filtrate is then cooled, the greater part of the

cumarin crystallising out pure. The remainder is obtained by evapo-

rating the mother-liquor and treating the resulting crystals with animal

charcoal. 1 lb. of tonka-beans yields 7 grammes of cumarin. (Goss-

maun.)
— 4. When the beans are distilled with water, the distillate

deposits cumarin after 24 hours. (Boullay & Charlard.)
b. From Melilotm, Asperula, Anihoxanthum, or Angraecum fragrans.

1. The coarsely powdered flowers of Meliloius are exhausted in a

digesting funnel with alcohol of 35°, and the alcohol is distilled from the

yellowish green tincture until the weight of the residue is equal to half

of that of the flowers employed; it is next poured into a dish; the layer
of fat which forms after a time is removed; the liquid is evaporated to a

syrup; the crystals which are then deposited are collected on a piece of

linen; and the mother-liquor (yielding a few more crystals on further

evaporation) is allowed to flow ofi". The residue is washed with cold

water and purified by recrystallisation from boiling water and treatment

with animal charcoal. (Guillemette.)
— 2. Bleibtreu takes Asperula

odorata or A nthoxanthum odoratum, gathered and dried shortly before or

whilst it is in blossom ; digests it with alcohol ; distils the alcohol from
the tincture (the last portion of the distillate deposits a little cumarin);
boils out the residual syrupy liquid with water; filters off the chlorophyll,
and shakes the filtrate with ether, which takes up the cumarin and

deposits it on evaporation as a yellow residue resembling honey; and
dissolves this residue in boiling water, whereupon the solution on cooling
first becomes milky, and then deposits large crystals of cumarin. The

crystals are obtained perfectly white by three crystallisations, but they
still deposit brownisli black flakes when melted : they are therefore

recrystallised after melting.
— In the same way, Gobley extracts cumarin

from Angraecum fi agrans, and Kossniann employs a similar process in

the extraction from Asjierula odorata, using ether as well. — 3. The herb

of Orchis fusca is bruised, tho sap pressed out, and tho solid portion
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exhausted with alcohol of sp. gr. 0'897. The alcoholic extract is then

mixed with the expressed sap ; the whole purified by decantation

tind filtration ;
the alcohol distilled off ; and the residue left to evaporate.

In a few days, an abundant crop of crystals is formed in the syrup,
which, after they have been treated with animal charcoal and recrystal-

lised, amount to 025 p. o. of the fresh plant. (G. & C. Bley.)

Properties. Small, colourless, rectangular lamina) having a silky
lustre and belonging to the right prismatic system. (Fi^. 55.) m' : u = 88

j

t : ^ = 110° 12'; t : « = 104 23'; sometimes also thick, yellowish prisms
with lateral faces u u', but without well defined ends. (De la Pro-

vostaye.) Very hard
;

cracks between the teeth. (Delalande.) Of
smooth fracture. (Boullay & Charlard.) Melts at 50° (Buchner, Dela-

lande) ;
at 40°. (Kossmann.) Cumarin prepared from Melilotus or

Angraecum does not melt below 120^, but that which is prepared from
tonka-beans melts at a lower temperature because it contains fat.

(Gobley.) Solidifies on cooling in a transparent confusedly crystalline
mass

; volatilises and sublimes (Boullay & Charlard) in white needles

smelling of bitter almonds. (Guillemette). Boils at 270^ (Delalande.)
Heavier than water. Neutral. Smells strongly aromatic (Boullay), like

Melilotus (Buchner, Guillemette), and, like bitter almonds, especially
when rubbed between the fingers. (Gobley.) The vapour strongly affects

the brain. (Delalande.) Tastes hot and pungent (Boullay), bitter and
aromatic (Buchner), fiery, like volatile oil (Delalande). Cumarin prepared
from Melilotus and Angraecum, has a bitter and then pungent taste ; that

prepared from tonka-beans has a pure, bitter taste. (Gobley.) Cumarin
in large quantities acts as a narcotic. (Bleibtreu.)

Delalande. Bleibtreu.

mean. a. b.

18 C 108 .... 73-97 72-91 .... 73-98 .... 78'85
6 H 6 .... 4-11 4-73 .... 4-38 .... 4-24

4 O 32 .... 21-92 22-36 .... 21-64 .... 2191

C'8H»0* 146 .... 100-00 100-00 .... 10000 .... 100-00

18 C
6H
40
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cuniarin. (Delalande.)
— 6. Cold fuming nitric acid converts it into

nitrocumarin; if cumarin is boiled for a long time with commercial nitric

acid and the distillates are poured back, it is completely converted into

picric acid. (Delalande, Bleibtreu.) No oxalic acid is produced by the action

of nitric acid on cumarin. (Guillemette.) — 7. Cumarin is not altered by
ammonia, either in solution or in the gaseous state. (Delalande.)

—
8. By boiling concentrated solution of potash (when the hydrate of

potash begins to fuse), it is converted into cumarate of potash. Cumarin
fused with hydrate of potash is converted into salicylate of potash (Dela-

lande), with evolution of hydrogen and formation of carbonate of potash.

(Bleibtreu.) According to Delalande, hydrogen is evolved in the formation of

cumaric acid, and a combustible hydrocarbon C^H", of aromatic odour in the conver-

sion of the cumaric acid into salicylic acid. In the first case, Bleibtreu was unable to

discover any evolution of gas, except that arising from any traces of Salicylic acid that

might be formed ; and in the conversion of cumaric acid into salicylic acid, he only
obtained hydrogen, the odour and luminous properties of which he considers to be due

to an admixture of hydrate of phenyl arising from the action of the potash upon the

salicylic acid. Alcoholic potash also produces cumaric acid, but more

slowly, so that part of the cumarin remains undecomposed after prolonged
treatment:

Ci8H60< + 2H0 = CisH^Os. (Bleibtreu.)

When cumarin is boiled with a solution of pentackloride of antimony in

hydrochloric acid, gas is evolved and the cumarin is converted into yellow

crystals containing chlorine and antimony. (Delalande.) (See below.)— 10. Cumarin when swallowed, passes unchanged into the urine. (Hall-

wachs, Ann. Fharm. 105, 210.)

Combinations. Cumarin is scarcely soluble in cold water, readily in

boiling water. — The solution of 1 pt. of cumarin in 45 pts. of boiling
water becomes milky on cooling; the solution of 1 pt. of cumarin in 200

pts. of water remains clear at 25^, but when slowly cooled to 15^ yields

long prisms; that of 1 pt. of cumarin in .400 pts. of water remains

unchanged, even in the cold. (Buchner.) An excess of cumarin heated

to boiling with water, melts to an oil which solidifies in a tolerably hard

mass on coolino;. Yields, when distilled with water, a distillate smelling
of melilot. (Guillemette.)

Dissolves sparingly in oil of vitriol (Leroy), abundantly (Guillemette),
and may be precipitated by addition of water.

Dissolves in concentrated, or in warm diluted phosphoric acid.

Insoluble in cold ammonia. (Guillemette.)
Cumarin is readily dissolved by potash (without evolution of ammonia,

Buchner), and forms a coloured solution from which acids precipitate
cumarin unchanged. (Delelande, Bleibtreu.)

The aqueous solution of cumarin is very abundantly precipitated by
subacetate of lead. (Guillemette.)

With Terchloride of Antimony.
— A solution of pentachloride of anti-

mony in hydrochloric acid is boiled with cuniarin; on cooling, yellow

crystals are deposited, which are decomposed by heat and deliquesce
with water after a time. The aqueous solution of these crystals soon

deposits a white powder and needles of silky lustre, which appear to be

cumarin.
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Preparation. 1 , Alsace or Avignon madder is stirred up with yeast
and water and allowed to ferment in a warm place out of contact with the

air; when the fermentation is over, the madder is washed with water
and the residue is boiled with a concentrated solution of alum which
assumes a beautiful deep red colour, appearing orange-yellow by reflected

light. On cooling the solution and adding sulphuric acid, it deposits red

flakes of purpurin, which are freed from an admixture of small quantities
of alumina by boiling with hydrochloric acid, and are then recrystallised
from alcohol or ether. (Wolff & Strecker.) When Avignon madder is

exhausted with boiling water, the decoction precipitated by sulphuric

acid, the precipitate washed and while still moist boiled with a concen-

trated solution of chloride of aluminum, the colouring matters dissolve

and leave a residue of dark-coloured substances. On mixing the solution

with a little hydrochloric acid, fiery-red and sometimes crystalline flakes

are precipitated, consisting of alizarin and purpurin which still retain

resin. When the flakes are dissolved in alcohol or in dilute ammonia, and

freshly precipitated hydrate of alumina, which combines with the colour-

ing matter, is added, and the resulting compound is boiled with concen-

trated carbonate of soda, purpurin is dissolved with dark-red colour, while

alizarin-alumina remains in the residue. It is difficult however to obtain

pure purpurin from this solution. (Wolff" & Strecker.)
2. Powdered madder-root is boiled with a large quantity of water

to which sulphuric acid is added in the proportion of 90 grammes of acid

to each kijogr. of madder, whereby the gum is soon converted into sugar
and the madder may now be readily washed out with water. After the

root has been thus treated and washed out, it is exhausted by twice boil-

ing with carbonate of soda; the residue is then washed with water as long
as the water becomes coloured, and the solutions are set aside for the pre-

paration of alizarin. When the madder-root which has been exhausted

with soda is boiled with a solution of alum, it yields a beautiful cherry-
red extract; this is filtered and mixed with a slight excess of hydro-
chloric acid or sulphuric acid, whereupon a beautiful red precipitate is

formed, which is collected on a filter, well washed, and purified by solu-

tion in alcohol and evaporation. (Gaultier & Persoz.) Or the madder
boiled with sulphuric acid is treated with 3 p. c. of protochloride of tin

and a small quantity of potash, in which the colouring matters dissolve.

On adding an acid to the solution, red flakes are precipitated which are

carefully washed and then treated with a solution of alum, whereupon
alizarin remains undissolved but purpurin dissolves; the last solution is

precipitated with sulphuric acid, and the purpurin dissolved in alcohol or

in ether and crystallised by evaporation. (Gaultier & Persoz.)
3. Four pounds of Levant madder-root is coarsely chopped (the washing

out of the ground root is troublesome and attended with loss) and macerated for

12 lioui'S in hot water, and then thoroughly washed; by this treatment the

root becomes very soft and may be easily pounded. It is next boiled with

12 lbs. of alum and 70 lbs. of water for an hour, and strained; the residue is

again boiled with 6 lbs. of alum and 70 lbs. of water for half an hour; the

liquid is again strained; and the united extracts are set aside for four days
in order that they may deposit. The madder-root which has been twice

boiled may be boiled a third time with 70 lbs. of water, and this decoction

used for extracting fresh root. On mixing the decanted alum solution,

which is of a beautiful rose-cglour, with 3 lbs. of sulphuric acid and 9 lbs.

of water, it deposits yellowish red flakes and becomes pale yellow. The
whole is allowed to stand for several days, then filtered, and the residue
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is collectoc], whereby ^ oz. of impure purpurin, still containing madder-

red, maddez'-yellow and alumina, are obtained. The product must there-

fore be waslicd with water, boiled with water ^containing hydrochloric
acid, dissolved in alcohol of 90 p. c. and the solution evaporated until it

begins to crystallise on the surface; the crystals thus obfciined are ag:iin

crystallised from alcohol and finally recrystallised from ether. (Runge.)
Schiel, after washing the impure purpurin with water, dissolves it in a

boiling solution of alum, filters the liquid from the deposit which is

formed on cooling, and reprecipitates with sulphuric acid; he then con-

tinues the purification as above. Purpurin thus prepared still contains

other colouring matters which remain in solution when the purpurin is

dissolved in alcohol and treated with oxide of zinc, while a pure compound
of purpurin and oxide of zinc is precipitated. (Debus.)

4. Zealand madder is boiled 3 or 4 times with 1 5 to 20 pts. of water, and
the decoction is boiled with excess of hydrated oxide of lead, whereupon a

part of the oxide of lead dissolves and the colouring matters are precipi-
tated with the remainder, in the form of an insoluble compound. The well-

washed precipitate is decomposed by warming with dilute sulphuric acid,
and the resulting mixture of colourirg matters with sulphate of lead is

washed with water, and boiled with alcohol, which takes up the colour-

ing matter, and leaves sulphate of lead together with a dark brown sub-

stance. The alcoholic solution is now shaken up with oxide of zinc, which
is added in small portions as long as it continues to be coloured red; the
whole is then boiled in order that the precipitate may settle down more

readily; the resulting compound of the colouring matters with oxide of

zinc is decomposed with dilute sulphuric acid; the liberated colouring
matters are dissolved in ether, which leaves a brown resin; and the ethe-

real solution is again shaken with oxide of zinc, whereby the colouring
matters are reprecipitated and fat remains in solution. When this zino

compound is again decomposed by dilute sulphuric acid, it deposits a mix-
ture of alizarin and purpurin, which is washed and repeatedly boiled with
a concentrated solution of alum. On cooling the decoctions, alizarin-

alumina is deposited and purpurin remains dissolved; and on adding a
little sulphuric acid to the solution, purpurin is slowly deposited and is

obtained pure by boiling with dilute hydrochloric acid; washing with

water, and recrystallisation from a larsje quantity of ^warm alcohol.

(Debus.)
« H J

5. Oriental madder-root is cut up and immersed in boiling water, and
to the reddish yellow extract acetate of lead is added, which precipitates
all the purpurin and alizarin together with a little fat, citric acid, and
traces of ruberythric, rubichloric, sulphuric, and phosphoric acids. The
violet-coloured precipitate is washed with water and decomposed by sul-

phuretted hydrogen, and the liquid is separated from the precipitate of

sulphide of lead, with which fat, alizarin and purpurin remain. The pre-
cipitate is then boiled with alcohol, and a dark brownish yellow solu-

tion of fat, purpurin and alizarin is thus obtained; and on adding water
to this solution, it deposits gelatinous flakes of alizarin (containing a little

fat and purpurin) which soon cohere, while purpurin remains dissolved.

(Rochleder.)

Properties. Crystallises from strong alcohol in red anhydrous needles

(Wolir and Strecker), several lines in length. (Gaultier and Persoz,

Debus.) Light, mostly crystalline, orange-yellow powder. (Runge.)
Solid mass like gamboge, of conchoidal fracture; its powder is of
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beautiful rose-colour. (Gaultier & Persoz.) Brilliant, almost cherry-red

powder. (Schiel.) Melts when heated (see hydrated purpurin) and sublimes

(Colin & Robiquet) at 225° in beautiful cherry-red crystals, sometimes

2^ centim. in length (Schiel), leaving a residue chiefly of charcoal. (Gaul-
tier & Persoz, Wolff & Strecker.) Melts, when carefully heated in a

glass-tubC; to a dark brown viscid liquid, giving off red vapours which

condense not in needles, but as a red sublimate and a brownish red viscid

mass. The sublimate retains unaltered the properties of purpurin, but

cannot be resublimed without partial decomposition. (Runge.) Accord-

ing to Schiel, sublimed purpurin has a different composition and behaves

differently with potash and solution of alum; this statement is not con-

firmed by Wolff & Strecker.
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\Vlien purpurin is boiled with dilate acidSy it forms a yellow solution,

from which it separates in orange-yellow flakes on cooling. (Runge.)
It dissolves in oil of vitriol, imparting to it a beautiful dark red colour,

and may be precipitated by water unchanged. (Gaultier & Persoz.)
A quantity of water equal to a quarter or one-third of the sulphuric acid

solution precipitates the purpurin unchanged. Even when the solution is

heated to 110', the purpurin is not changed, but is again separated on

slowly pouring the hot solution into cold water. (Schiel.) In the pre-

paration of garancin, sulphuric acid should therefore bo employed diluted

with a quarter of its bulk of water (this strength of acid still chars the

other substances) in order that no colouring matter may dissolve or bo

splashed away as fine powder on addition of water. (Schiel.) Purpurin
dissolves unchanged even in hot fuming sulphuric acid, and is not de-

composed till the temperature has reached 200°, when it blackens and
evolves sulphurous acid. (Debus.)

Purpurin combines with bases and forms red or violet salts, which,
with the exception of the potash, soda and ammonia compounds, aro

insoluble in water and in alcohol. (Debus.)
Dissolves in ammonia with magnificent deep red colour. (Runge.)
Dissolves in cold sulphide of ammonium; the dark red solution becomes

still darker on standing with an excess of purpurin, and communicates a

beautiful rose-coloured dye to stufl's. (Gaultier & Persoz.)
Dissolves readily in alkalis; and the solution which has a beautifully

violet colour in the cold turns darker when warmed. (Gaultier it Persoz.)
The solution of purpurin in alkalis is of a magnificent dark-red colour

(Runge, Schiel), cherry-red or deep-red without blue reflection. (Wolff* &
Sirecker.) According to Schiel, purpurin sublimed or strongly heated,
forms a violet solution with potash; this was not confirmed by Wolff & .Strecker.

The solution loses its colour in the air, purpurin being precipitated

(Gaultier & Persoz), (from absorption of carbonic acid, Gm.) Forms
with acids a flocculent red precipitate (Schiel); is coloured yellowish red.

(Gaultier &c Persoz.) If the alkaline solution of purpurin containing
alizarin is mixed with aqueous protoeulphate of iron and allowed to stand

in a stoppered bottle, a black precipitate is formed, together with a
brownish yellow solution, which rapidly becomes blood -red in the air, and
when mixed with hydrochloric acid deposits flakes of purpurin. (Roch-
leder.) Purpurin dissolves in the arsenites, arseniates, and silicates of the

alkalis, (Gaultier & Persoz.)

Purpurin is insoluble in cold alkaline carbonates (Wolff & Strecker);
it dissolves by heat, forming an archil-coloured solution, and separates

again on cooling. (Gaultier & Persoz.)
The amnioniacal solution of purpurin gives a purple precipitate with

baryta and lime-salts. (Wolff and Strecker.) Purpurin does not dissolve

in calcareous spring-waters till all the lime together with a part of the

purpurin has been precipitated in the form of a dark-red lake. (Runge.)
Dissolves readily in alum (with dark-red colour (Colin & Robiquet)

and in salts of alumina, forming a beautiful cherry-red solution. (Gaul-
tier & Persoz.) The cherry-red (bright-red, Wolff «fe Strecker) solution
in boiling alum-liquor retains its colour after cooling and does not

deposit any purpurin (a little, according to Wolff & Strecker), unless the
latter was present in excess (Runge) ; but the purpurin is precipitated
by sulphuric acid. (Wolff & Strecker.) Dissolves in aluminate of potash.
(Gaultier & Persoz.)

Purpurin is insoluble in stannous chloride. It dissolves in all proper-
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tions In stannous oxide mixed with a few drops of potash, forming a

magnificent red solution which dyes fabrics red. (Gaultier & Persoz.)

Compound of Purpurin.— The ammoniacal solution of purpurin gives
a purple precipitate with salts of lead. (Wolff & Strecker.)

When an alcoholic solution of acetate of lead is added in such quantity
to an alcoholic solution of purpurin acidified with a little acetic acid,

that an excess of purpurin remains, an abundant, beautiful violet precipi-
tate is formed. The compound is stable at 160°, is insoluble in water,
but dissolves in acetic acid and in potash. (Debus.) Its formula is

C'H^OSPbO. (Debus.) It appears to be a mixture of neutral and basic

lead-salt. (Wolfi" & Strecker.)

Debus.
Calculation according to Wolft & Strecker. at 120°.

90 C 540 .... 37-61 37-95
25 H 25 .... 1-74 1-85

25 O 200 .... 13-92 13-58

6 PbO 670-8 .... 46-73 46-62

5(C»8H505),6PbO 1435-8 .... 100-00 100-00

Perhaps the formula is C™HifiOi'',4PbO. (Rochleder.)

Purpurin dissolves in cold, and still more abundantly in hot alcohol.

The solution is of much deeper red than that of alizarin. (Wolff &
Strecker.) Purpurin also dissolves in absolute alcohol, forming an

orange-yellow liquid which leaves a crystalline powder when evaporated.
Addition of water causes the liquid to assume different colours, owing to

the separation of needles having a silky lustre. (Runge.) The beauti-

ful cherry-red solution turns violet-red when treated with potash, and
after a time deposits purpurin. (Gaultier & Persoz.)

Purpurin dissolves very readily in ether, forming a still more brilliant

red solution than with alcohol (Gaultier & Persoz)j forming an orange-

yellow solution. (Runge.)

Purpurin dyes fabrics mordanted with acetate of alumina, from deep
red to purple-red and dark-brownish red, according to the quantity of

purpurin employed; with zinc-mordant, it yields a rose-coloured dye;
with acetate of lead, puce; and with iron-mordant, a violet-dye. It is

incapable of forming Turkey-red. It dyes fabrics mordanted with

copper-mordant reddish brown. (Runge.) Calico previously prepared
with alum-mordant and gradually heated to boiling with an excess of pur-

purin, turns light brownish red, and when washed with soap, fine deep red.

Calico prepared for Turkey-red with oil -mordant turns brownish red

with purpurin, becoming fiery Turkey-rod when washed with soap and
carbonate of soda. (Wolfi" & Strecker.)

JBromine-nucIeus C^Br'H*.

Bibromophloretic Acid.

Hlasiwetz. Ann. Pharm. 102, 161; J. j)r. Chem. 72, 413.

Bromine is added by drops to powdered phloretic acid as long as any
action takes place and hydrobromic acid is evolved; the mass, which is



BINITROPIILORETIC ACID. 331

at first doughy but afterwards hardens, is mixed well together; and the
excess of bromine is allowed to evaporate ; the remaining, slightly
coloured powder is then repeatedly washed with water, dried over lime,
and crystallised from alcohol. Colourless prisms are thus obtained, and
in order to purify them completely, they are dissolved in warm dilute

ammonia, precipitated with hydrochloric acid, and recrystallised from
alcohol.

Hard, colourless prisms, melting very easily.

18 C .

2 Br.

8 H .

6 .
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acid, wLereupon the liquid becomes coloured, effervesces and evolves

hyponiti'ic acid and then deposits yellow drops of resin. The latter is

made to dissolve by continued heating and addition of a little nitric acid,
alter which the solution soon becomes filled with yellow crystals.

Properties. Prepared according to 1, it forms light lemon-yellow

prisms; prepared according to 2 : beautiful, very brilliant, laminae and
scales of a dark golden yellow colour. Tastes at first scarcely at all, then

slightly bitter. Colours organic substances like picric acid. It does not

lose weight at 100°.

18 C
2 N
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Binitrophloretate of Potash. — The salt prepared from acid crys-
tallises on the spontaneous evaporation of its weak alcoholic solution, in

dark orango-red prisms. The effloresced salt is of a deep red colour and

appears green by reflected light. It dissolves more sparingly in dilute

alcohol than iu water.

At 120'. Hlaaiwetx,

CWH«X«0< 238 .... 71-68
2 KO 94-4 .... 28-32 28-09

Ci8H«X2K20« 332-4 .... 10000

Binitropliloretate of Baryta.
— Acid a or /3 is saturated with carbonate

of baryta, or the solution oT acid « is neutralised with ammonia and

precipitated with chloride of barium. Prepared from acid « : orange-

yellow needles which become deep red on standing; from acid /3 : orange-

yellow, aggregated nodules, which turn red at 120°. The salt obtained

from acid a dissolves with difficulty in cold water.



334 PRIMARY NUCLEUS Om^°'. OXYNITRO-NUCLEUS Ci«XHSO*.

Solid and crystalline. This product is washed with water and recryetal-
lised from alcohol.

Light-yellow, slightly bitter crystals which melt with facility.

Hlasiwetz.

22 C 132 .... 46-44 46-76
2 N 28 .... 9-87 9-62
12 H 12 .... 4-22
14 Q 112 .... 39-47

C22H'2X20B .... 284 .... 100-00

Dissolves very slightly in cold water, readily iu alcohol and in ether.

Oxynitro-nucteus C"XH*0*.

Nitrocumarin.

Delalande. N. Ann. Chim. Phps. 6, 345; J. pr. Chem. 28, 256; Ann.
Pharm. 45, 332.

Bleibtreu. Ann. Pharm. 59, 190,

Fkapolli & Chiozza. Ann. Pharm. 95, 252; J. pr. Chem. 66, 342.

Nitrocoumarine.

Preparation. When cumarin is added to cold fuming nitric acid, it

dissolves almost immediately, with evolution of heat, and water precipi-
tates snow-white flakes from the solution. (Delalande.) The liquid
must not be allowed to boil, otherwise picric acid will be formed. (Bleib-

treu.)

Properties. When crystallised from water, alcohol or ether, nitro-

cumarin forms small delicate needles having a silky lustre (Delalande)

melting at 170°, and at a strong heat, subliming in white crystals of strong
nacreous lustre. (Bleibtreu.)

is c
N
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alcoholic solution of nitro-cuinarin is saturated witli gaseous ammonia^
and the deep-red liquid thus obtained is saturated with sulphuretted

hydrogen, sulphur is deposited ; and on filtering and evaporating the

solution, it yields a yellow viscid mass smelling of garlic which hardens
in the air, and is insoluble in water, but moderately soluble in alcohol ^nd
in ether. (Bleibtreu.)

Comhinalions. Dissolves rather sparingly in boiling kvater, and crys-
tallises out on cooling. (Bleibtreu.)

Dissolves in ammonia; the solution when boiled evolves ammonia and,
on cooling, deposits part of the nitrocumarin out in white crystals which
do not contain ammonia. (Bleibtreu.)

Dissolves in alkalis, forming a reddish yellow solution from which it is

precipitated unchanged by acids. (Delalando, Bleibtreu.) It also

remains unaltered when boiled for a long time with alcoholic potash.

(Bleibtreu.)

Lead-compound.— 'Y\\Q solution of nitrocumarin in ammonia, freed

from excess of ammonia by boiling and filtered from precipitated nitro-

cumarin, gives with acetate of lead an orange-yellow precipitate, which
is soluble in a large quantity of water, forming a yellow solution, still

less soluble in alcohol and almost insoluble in ether; it is therefore puri-
fied by boiling with alcohol and ether. It is decomposed by acids, nitro-

cumarin being separated. (Bleibtreu.)

At 100°. Bleibtreu.

C>8XHS0< 191 .... 36-66
3 PbO 335-4 .... 63-34 62-27

C»8XH*0<,3PbO .... 526-4 .... 100-00

Silver-compound.
— Beautiful orange-coloured precipitate, obtaino

with nitrate of silver in the same manner as the lead-compound; behaves
like the latter with water, acids, alcohol, and ether. Decomposes when
dried in the water-bath. Explodes by heat, (Bleibtreu.)

Dried in vacuo. Bleibtreu*

C'SXH^O* 191 .... 45-17
2 AgO 232-2 .... 54-83 53-97

Ci8XH»0\2AgO 423-2 .... 100-00

Nitrocumarin dissolves rather sparingly in boiling alcohol and in

ethei'; on cooling it immediately crystallises in needles. (Bleibtreu.)

Amidogen-nucleus C'AdH*.

Phloretylamic Acid.

C^»NH"0* = C'«AdH«,0*.

Hlasiwetz. Ann. Pharm. 102, 162; J, pr. Chem. 72, 415.

Phloretate of ethyl (or the product of the action of iodide of ethyl
upon phloretate of silver, which has not been distilled, but freed from
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iodide of silver by filtration and from iodide of ethyl by heat) is left in

contact with strong ammonia in a closed vessel, the whole being re-

peatedly shaken, till the ether has disappeared, and small crystals are

deposited, for which several weeks are necessary. The ammonia and
alcohol are then evaporated off, and the residue, which on cooling solidi-

fiesin a crystalline mass, is recrystallised from hot water.

Short, slender, brilliant prisms, melting between 110 and 115^ and

solidifying in a crystalline mass on cooling.

Hlasiwetz.

18 C 108 .... 65-46 65*75

N 14 .... 8-48 8-05

11 H 11 .... 6-66 6:96

4 O 32 .... 19-40 19-24

C'8NH"0< .... 165 .... 10000 100-00

Sublimes partly, v/hen heated in a glass tube, and evolves large quan-
tities of ammonia at a stronger heat.

Dissolves slightly in cold water. The solution colours sesquichloride
of iron blue.

Dissolves in alcohol and in ether.

Azd-nudeus C^^NH*.

Cinchonidine.

C'»NH^°0 = Ci«NH»,HO.

WiTTSTEiN. N. Br. Area. 141, 32; .7./>r. Chem. 72, 101.

Source. Found in the bark of China pseudoregia, a cinchona bark of

unknown source, to the amount of 3^ per cent.

Preparation. The coarsely powdered bark is digested with warm water

containing hydrochloric acid, and the strained reddish yellow liquid is

allowed to stand for several days with an excess of milk of lime and then

filtered. The precipitate is dried, powdered, and repeatedly treated with

warm alcohol of 90 per cent.; it is then filtered, the greater part of the

alcohol is distilled from the filtrate, and the residue is slowly evaporated.
Almost colourless crystalline masses separate out, and are removed from

the brown mother-liquor. The residue from the latter, after complete

evaporation of the alcohol, is dissolved in water containing hydrochloric

acid, and })rccipitated with ammonia. The precipitate is then redissolved

in dilute hydrochloric acid, the solution is decolorised with animal char-

coal and precipitated with ammonia ;
the precipitate is dissolved in

alcohol; and the solution is gently evaporated to facilitate crystallisation.

Properties. Long, colourless, shining prisms. Melts between 1 69° and

.170° C. Inodorous. Tastes bitter. Becomes electrical by friction. The

alcohol has an alkaline reaction. Does not lose weight at 160°,
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ferric oxide also contains cumaramine, whicli is separated by treating the

precipitate with alcohol, evaporating the alcoholic solution on the water-
bath and redissolving the residue in water. The whole of the crystals
are purified by repeated recrystallisation from water.

Properties. Beautiful, reddish-yellow needles of considerable length.
Melts between 168° and 170°, and volatilises at a higher temperature in

yellow vapours which condense to pale yellow laminae, or distils when
suddenly heated, as a heavy oil which solidifies on cooling.

18 C
N
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Abel. Ann. Pharm. 63, 308; Mem. Chem. Soc. 3, 441; PhU. Mag. J.

32, 63.

Cahours. Compt. rend. 24, 557; 30, 321.

Mansfield. Chem. Soc. Qu. J. 1, 244; Ann. Pharm. 69, 179.

Gerhardt & LiES-BoDART. Compt. rend. 29, 506; Compt. chim. 1849,

385; Ann. Pharm. 72, 293.

RiTTHAUSEN. J. pr. Chem. 61, 79; Pharm. Cenir. 1854. 350.

CuuRCH. PhU. Mag. J. 9, 256; /. pr. Chem. 65, 383; Pharm. Cenir.

1855, 400.

LiES-BoDART. Compt. rend. 43, 394; Pharm. Centr, 1856, 797; Ann.
Phai-m. 100, 352.

Warren de la Rue & H. Muller. Chem. Gaz. 1856, 375; J. pr. Chem.

700, 30.

Retinnyle (PeUetier & Walter) yjCumhu (Gerhardt & Cahours) ; Cume (Gm.).

Source. In Burmese naphtha, that substance, when aqueous vapour
at 200° is passed through it, yielding hydrocarbons, from which sulpho-
cumolic acid is produced by the action of oil of vitriol. (Warren De la

Rue & H. Muller.)

Formation. 1. In the distillation of cuminic acid with excess of

baryta. (Gerhardt Sc Cahours.)
— 2. In the dry distillation of the resin

oi Pinm maritima (Pelletier * Walter); of the wood, passing over into

the crude spirit (Cahours); and of coal, being found in coal-tar naphtlia

(Mansfield, Ritthausen, Church.)
— 3. In the distillation of phorone with

anhydrous phosphoric acid. (Gerhardt & Lies; Lies.)

Preparation, 1. From Cuminic Acid.— 1 pt. of cuminic acid is

gradually heated in a retort with 4 pts. of baryta. When the heat is

carefully applied, and not more than 6 grammes of cuminic acid are used,

nothing but colourless cumol passes over, while carbonate of baryta
remains behind. The use of larger quantities at once is not to be recom-

mended. (Gerhardt & Cahours?) Abel mixes cuminic acid with 4 pts.

of lime and heats the mixture nearly to redness in a copper retort placed
in a deep sand-bath. The colourless distillate has an unpleasant empy-
reumatic odour, which it retains even after rectification over hydrate of

potash. Abel therefore distils it with concentrated chromic acid (which
does not alter the cumol), distils (whereupon the bad smell is completely

destroyed, and the pleasant odour of cumol becomes perceptible) and dries

over chloride of calcium.

2. When the brown oil obtained in the preparation of illuminating

gas by the dry distillation of the resin of Pinus maritima, is subjected to

fractional distillation, toluol passes over between 130° and 160°, and then

cumol. The latter is several times distilled, with separation of the first

portion of the distillate, which contains toluol, then treated alternately
with oil of vitriol and caustic potash, and each time distilled (the oil of

vitriol removes naphthalin, but likewise destroys the cumol. if allowed to

act too long), and finally rectified two or three times over potassium

(whereby, however, the cumol is likewise attacked, with formation of

carburet of potassium). (Pelletier & Walter.)

3. From Light Coal-tar Naphtha. — (Compare xi, 136.) Passes over

between 140" and 145° (Mansfield); at 139° or 140°. (Ritthausen.)
—<

z 2
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4. Passes over between 145° and 148", in the rectification of the oil

obtained from wood-spirit in the manner described at vol. xii. 175 (6).

(Cahours.)

Properties. Colourless, strongly refracting oil. (Gerhardt& Cahours.)
Transparent, colourless, less mobile than toluol. Sp. gr. 0-87 at 43°.

(Pelletier & Walter.) Boils at 144° (Gerhardt & Cahours); at 148°

(Abel, Cahours); at 184-4°, under an atmospheric pressure of 076 met.

(Church); at 150° (Pelletier & Walter); at 153° (Gerhardt); and vola-
tilises undecomposed. — Has a very agreeable odour, like that of benzol

(Gerhardt & Cahours), but less pleasant (Ritthausen), like that of toluol.

Its state is pungent and rather bitter. (Pelletier & Walter.)

Pelletier & Gerhardt &
Walter. Cahours.
mean. mean.

18 C 108 .... 90 89-48 .... 89-81
12 H 12 .... 10 1008 .... 9-97

C18H" 120 .... 100 99-56 .... 99-78

., 1 Gerhardt & y .^
Abel. T -x Lies.

Lies.

18 C 90-34 .... .... 98-57
12 H 9-88 .... 10-2 .... 10-28

C18H" 100-22 .... .... 99-85

Vol. Density.

C-vapour 18 7-4880

H-gas 12 0-8318

Cumol-vapour 2 8-3198
1 4-1599

Pelletier & Walter examined cumol prepared from the resin of Pinns maritima ;

Gerhardt & Cahours and Abel, that from cuminic acid; Gerhardt and Lies that from

phorone (p. 342, 1); and Lies that from phorone (p 342, 2).

Decomp)Ositions. 1 . Cumol is converted by fuming sidphziiic acid into

sulphocumolic acid. (Gerhardt & Cahours.)
— 2. When chlorine is passed

into boiling curnol, and the volatilised portion is cohobated, a thick faint-

smelling oil is obtained, which burns slowly with a smoky green-edged

flame; its vapour does not attack the eyes. (Pelletier & Walter.)
—

3. By fuming nitric acid, it is converted into nitrocumol (Cahours, Nichol-

son), also by boiling with strong nitric acid, but by continued boiling it

forms a peculiar acid. (Gerhardt & Cahours.) If the boiling bo continued,
the nitrocumol disappears again and is gradually converted into a

yellowish crystalline mass, which dissolves in ammonia, with the excep-
tion of a small pulverulent residue. Hydrochloric acid added to the solu-

tion precipitates nitrobenzoic acid. (Abel, Cahours.) Dilute nitric acid

converts cumol after four or five days' boiling, into benzoic acid. (Abel.)— Cumol is converted and turned yellow by nitric acid, even in the cold;

on boiling, it dissolves, gives oif a large quantity of nitrous acid g.is



CUMOL, 341

and a small quantity of hydrocyanic acid; with a sufficient quantity of

nitric acid, a colourless solution is obtained, which deposits white flakes

on cooling. These flakes, after washing with water, assume the appear-
ance of a white unctuous matter, which dissolves sparingly in water, but

easily in alkalis, forming a deep red solution from which acids precipitate

red flakes. (Pelletier & Walter.)— 4. A mixture of fuming wt^Wc and

fuming sulphuric acid converts cumol into binitrocumol. (Cahours.) The
action takes place with difficulty and requires frequent renewal of the

nitric acid to complete it. (Ritthausen.)
— 5. Potassium kept for some

time in contact with cumol, blackens and becomes covered with a black

crust, which appears to be carburet of potassium. (Pelletier & Walter )
—

6. It is not altered by potash-ley or by hydrate of potash in the state of

fusion. (Gerhardt & Cahours.)

Combinations. Cumol ia insoluble in water. (Gerhardt & Cahours.)
With the aid of heat it dissolves sulphur, which crystallises out on

cooling. It dissolves iodine. (Pelletier & Walter.)
It dissolves readily in wood-spirit, alcohol, ether, and volatile oils.

(Gerhardt &t Cahours.) It combines with oils, fats, and inosi resins.

(Pelletier & Walter.)

Mesitylene C'^H", deacribed at page 17, vol. ix, belongs properly to this place.

Methol C'8H'2, partly described at page 47, vol. ix. The following obsenrations

have since been made by Volckel. {Ann. Pharm. 86, 331.)
The light oils obtained in the distillation of wood, give off by rectification : between

70° and 100°, acetate of methyl and acetone; between 100° and liO', toloul, xylol,

and oxide of mesityl, together with a small quantity of methol ;
and from 150° to 200°

oils free from oxygen, which when treated with sulphuric acid, as described at page 47,

vol. ix, yield pure meihol.

The methol thus obtained begins to boil at 155°, and distils over continuously as

the boiling point rises to 205°. The distillate collected in five separate portions has a

sp. gr. of 0-861 between 150° and (160° (a) ; 0-867 between 160° and 170° i^b); 0'871

between 170° and 180° (c); 0877 between 180° and 190° (rf); 0881 between iy0° and

265° (c). It has a peculiar odour.

a. b. c. d. e.

18 C 89-60 .... 89-72 .... 89-99 .... 8966 .... 8983
12 H 10-21 .... 1013 .... y-99 .... 10-25 .... 1025

C"H» 99-81 .... 99-85 .... 99-98 .... 9991 .... 10008

It is therefore (as well as that obtained according to ix, 47), a mixture of several

volatile oils, isomeric with mesitylol and cumol. (Volckel.)
The hydrocarbon which was obtained by Cahours from crude wood-spirit, by

treating it with oil of vitriol (xii, 228, 6), and distilled over between 164° and 168°,

after the separation of the tuluol, xylol and cumol, perhaps also belongs to this place.

According to Cahours {Compt. rend. 30, 321), it has the same composition and vapour-

density as cumol and mesitylol, but is nevertheless different from both.

Methol burns with a smoky flame. It is decomposed after some time by strong
nitric acid and by oil of vitriol.

It is insoluble in water, but dissolves readily in alcohol and ether.

Another hydrocarbon C^^H^", isomeric with cumol, is obtained by distilling eugenic
acid with excess of baryta. It boils at 142°. Forms a nitro-compound. (Church,
Phil. Mag. [4], 9, 256.)
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Phorone.

C"H"02 _ Ci^H^»,2H0.

Laurent, (1837.) Ann. Chim. Phys. Q5, 329.

Gerhardt & LiES-BoDART. (1849.) Gompt. rend. 29, 506; Compt.
chim. 1849, 385; Ann. Pharm. 72, 293.

LiMPRiCHT. Ann. Pharm. 94, 246.

LiES-BoDART. Compt. rend. 43, 394; Ann. Pharm, 100, 352; Pharm.
Centr. 1856, 797.

(Tampkoryle. (Laurent. )

Formation and Preparation. 1. From Camphorate of Lime.— The
salt is distilled in small portions, and the brown oil i.s rectified, a small

quantity of tar then remaining. (Gerhardt & Lies.) Laurent obtained water,
a brown oil, and a brown thick substance, with a residue of charcoal and carbonate of

baryta. The oil dried with potash and distilled^ yielded as the first half of tlie distillate,

Laurent's camphoryl 2. From Grape-sugar. — When a thick syrup of

•grape-sugar is distilled with lime, an oil passes over, which at 86^ begins
to boil and yields raetacetone, and afterwards at 10S° yields phorone.

(Lies.)
— 3. Metacetone obtained according to (2), yields phorone by one

distillation with anhydrous phosphoric acid. (Lies.)
— 4. By the dis-

tillation of a syrupy substance contained in ripe mountain-ash berries.

(Lies.) In a following year, mountain ash berries of the same degree of ripeness did

not yield any phorone. (Lies.)

Properties. Colourless oil (Laurent); yellowish. (Gerhardt & Lies.)

Very mobile. (Laurent.) Lighter than water. Boils at 208° (Ger-
hardt & Lies), between 170° and 180° (Laurent), and volatilises without

decomposition. Has a strong odour, like that of peppermint. (Gerhardt
& Lies).

Vapour-density = 4*982. (Gerhardt & Lies.)

18 C
14 H
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Decomposition*. 1, Phorone becomes darker in colour when exposed
to the air. (Gerhardt & Li^s.)

— It dissolves in oil of vitriol, forming a

blood-red solution, from which the greater part of the oil is reprecipitated

by water. (Gerhardt & Li^s.)
— 3. It is rapidly attacked by anhydrous

phosplwric acid, and by two distillations with that substance, it is con-

verted into cumol. (Gerhardt & Lies, Lies.)
— 4. Peiitachloride ofphos-

phorus converts it into chloride of phoryl. (Li^s.)
— 5. With nitric acid

it gives off red vapours and is converted into a resin. (Gerhanlt & Lies.)— 6. Gently heated with potassium, it gives off hydrogen and
appears

to

be converted into C'^H"KO'. (Lies.)
— 7. ^Mh potash-lmie it becomes

heated and appears to combine; and at 240° a colourless oil is given off

which appears to be different from phorone. (Gerhardt & Lies.)

Combinations. Phorone is insoluble in water. It does not combine
either with acids or with alkalis. (Laurent.)

It does not unite with alkaline bisulphites, either w^hen it is shaken

up with the aqueous solution of the potash or soda-salt, or when its alco-

holic solution is mixed with an alcoholic solution of bisulphite of ammonia.

(Limpricht.)
It dissolves in alcohol and with peculiar facility in ether. (Laurent.)

Bihydrate of Mesitylene.

Ci8H"0» = C"H",2H0.

LiMPRicnT. Gott. Narichten 1858, 246.

When acetone is left for several weeks in contact with burnt marble,
and the resulting mass is distilled, acetone passes over first, then at 1 29°

the compound C'*H^°0', and lastly at 210°, bihydrate of mesitylene.
The latter is C»»H"0» = 3C*H«0* - 4H0. It boils between 210° and

220°, but turns brown and decomposes to a certain extent.

It is isomeric or perhaps identical with phorone. (Kr.)

Chloride of Phoryl.

CW'CIH" = C»»H» HCl.

Liks-BoDART. Compt. rend. 43, 394; Ann. Pharm. 100, 353.

Obtained by treating phorone with pentachloride of phosphorus.

Oil, having an agreeable odour and boiling at about 175°, Lightei
than water.
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Lies-Bodart.

18 C 108 .... 69-04 68-83

CI 34-5 .... 22-66 23-10

13 H 13 .... 8-30 8-07

C18C1H13 15G-5 .... 100-00 , 100-00

Decomposes when its alcoholic solution saturated with gaseous
ammonia is heated in a sealed tube, yielding a few crystals which con-

tain an amount of chlorine corresponding to the formula C^*H'N,HC1.

Sulphocumolic Acid.

Gerhardt & Cahours. N. Ann. Chim. Fhys. 1, 90.

Cumeschwefelsdure, Acide sulfocumenique.

Known only in combination with water and baryta.

Formation. By bringing cumol in contact with fumiug oil of vitriol.

Preparation of the Baryta-salt.
— 2 pts. of fuming oil of vitriol are

poured upon 1 pt. of cumol i,n a glass cylinder, and the liquid is stirred

with a glass rod till the whole of the cumol is dissolved. When large

quantities are used, the whole may be left to stand in a closed vessel, the

cumol then dissolving gradually. The dark brown solution is diluted

with 4 volumes of water, whereupon, if the cumol and the acid have been

long enough in contact, a colourless solution is formed, without separation
of cumol; and the liquid is saturated with pulverised carbonate of baryta,
then filtered and evaporated : on cooling, it yields sulphocumolate of

baryta. The colourless mother-liquor yields, to the last drop, the same

salt, which may be obtained pure by pressure between paper.

Sulphocumolate of Baryta forms very beautiful scales, having a strong

pearly lustre. It dissolves very easily in water, especially when hot. It is

soluble in alcohol, even in anhydrous alcohol, and likewise in ether.

Gerhardt & Cahours.
At 100°. mean.

Ba 68-5 .... 25-61 25-73
18 C 108 .... 40-34 39-94
11 H 11 .... 4-11 4-32
2S 32 .... 11-96 11-59
6 O 48 .... 17-98 18-42

C'8H'iBa,2SO» .... 267-5 .... 10000 10000

A specimen prepared with cumol obtained from pliorone, contained 25'2 p. c.

barium. (Gerhardt & Lies.)

Sulphocumolate of baryta does not precipitate chloride of calcium,
neutral acetate of lead, or the chlorides of bismuth, nickel, copper or

mercury. •
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Gerhardt «& Cahoure, on treating the cumol obtained by Pelletier &
Walter (p. 339, 2) with fuming sulphuric acid, found that it dissolved

slowly but completely, forming a brown-red solution. This liquid diluted

with water and thereby rendered colourless, yielded, when saturated with

carbonate of baryta, a baryta-salt less soluble in water than sulphocu-
molate of baryta, so that the strongly concentrated solution did not soli-

dify on cooling, but gradually yielded on its surface crystalline crusts

destitute of pearly lustre. From the residue left on evaporating the

solution to dryness, ether extracted a resin, but not completely: for the

salt still crystallised badly, even from a solution in water containing

alcohol. It dissolved with difficulty in absolute alcohol.

At 100°. Gerhardt & Cahours.

Ba 68-5 .... 25-61 25*00

18 C 108 .... 40-34 40-69

11 H 11 .... 4-11 4-32

2S 32 .... 11-96 12-06

6 O 48 .... 17-98 17-y3

C"'H"Ba,2SO» 267-5 .... 100-00 100-00

Sulphomesitylic or Sulphomesitylosulphuric Acid C'8H«,2SO [sec

vo\. ix, p. 30.]

Oxygen-niLcleus C"H'0*.

Bergaptene C>«H«o«?

Kalbruneu. Baumgari. Jahrb. Phys. 3, 367.
Mulder. J. pr. Chem, 17, 104; Ann. Fhami. 31, 70.

Ohme. Ann. Fharm. 31, 320; N. Br. Arch. 53, 287.

Hydrate of Bergamot-oil, Stearoptene of Bergamot-oil, Bergamot-camphor.

Source. In oil of bergamot, being the chief constituent of the sedi-

ment which forms on keeping. (Ohme.)

Purijication. The sediment is pressed between bibulous paper fre-

quently renewed; then dried at 100° (whereupon it loses half its weight,

acquires a dirty yellow colour, and becomes friable), washed with cold

alcohol to remove resin, and dissolved in boiling alcohol. The solution

evaporated to one-third of its bulk, deposits crystals, of which the

mother-liquor does not yield any more. (Kalbruner.) Mulder leaves

the sediment to crystallise from alcohol. Ohme presses and treats it

with ether, to dissolve the oil, and then crystallises repeatedly from hot

alcohol.

Properties. Short white needles having a silky lustre, and melting at

a high temperature (at 206-5° according to Mulder) to a colourless oil,

which solidifies in the crystalline form on cooling. (Kalbruner, Ohme.)
Inodorous. Tasteless. Neutral. Volatile without decomposition (p. 346).
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Mulder. Ohme.
18 C 108 66-67 .... 67-02 .... 67-21
6 H 6 3-70 .... 3-88 .... 3-80
6 O 48 29-63 .... 29-10 .... 28-99

Ci8H60« 162 100-00 .... 100-00 .... 100-00

Decompositions. 1. Melts over the flame of a spirit-lamp to a yellow
oil, then turns black, volatilises for the most part in dazzling white flakes

soluble in oil of vitriol and in alcohol, and leaves charcoal. (Kal-

bruner.) The vapour decomposes at a few degrees above the melting
point. (Mulder.)

— 2. Burns with a bright flame when set on fire. —
3. Coloured red hy oil of vitriol.— 4. Decomposed by hot, but not by
cold nitric acid, without formation of oxalic acid. (Mulder.)

— 5. Does
not absorb either hydrochloric acid ov ammonia-gas. (Kalbruner.)

Combinations. Bergapteue is nearly insoluble in water. (Ohme.)
It dissolves in 2000 parts of boiling water, and separates on cooling in

flakes
;

from a solution four times diluted it separates on cooling in

beautiful capillary crystals. (Kalbruner.) The solution does not preci-

pitate lime-water, chloride of barium, ferrous sulphate^ nitrate of silver,
oxalic acid or tincture of galls. (Kalbruner.)

It is insoluble in dilute sulphuric acid but dissolves in oil of vitriol,

and is precipitated from the solution by water, but not by alcohol.

(Kalbruner.) It does not dissolve in hydrochloric acid (Kalbruner,

Mulder), or in ammonia (Mulder) ; partially in ammonia on boiling.

(Kalbruner.)
It dissolves in cold strong nitric acid, and is precipitated by water.

(Kalbruner.)
It dissolves in potash-ley, forming a red-brown liquid, whence it is

separated as a white precipitate by acids, but not by water or alcohol.

(Kalbruner.)
It dissolves at 15° in 200 parts of alcohol of sp. gr. 0-85 (Kalbruner),

abundantly in boiling alcohol,
— so that the solution forms a solid mass

on cooling. (Ohme.) Soluble in ether. (Mulder.) Dissolves in warm
acetic acid, whence it is precipitated by water. Insoluble in dilute acetic

acid. (Kalbruner.)

Terbromomesitylene cisBr^iP (k, 19).

Chlorine-nucleus C^^CPH".

Oil from Thymol C^'CPH".

Lallemand. Gompt. rend. 43, 375; Ann. Pharm. 101, 125; N. Ann.
Chim. Phys. 49, 148; Ann. Pharm. 102, 124.

When 30 or 40 grammes of thymol contained in a retort is treated

with excess of chlorine, a viscid product is formed, which, on exposure
to the sun, and afterwards on distillation, gives ofi" propylene-gas (C'H*),
and yields a distillate of solid terchlorotoluenol (C'^H'Cl'O") which boils

at 270°, and a liquid boiling at 365". This liquid contains C'»CPH'«
and is probably therefore bichloride of cumol.
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NUro-nucleus C"XH".

Nitrocumol.

C»*NH"0* = C"XH".

Cahodrs. Compt. rend. 24, 552; 26, 315.

Nicholson. A7in. Pharm. 65, 58; Chem. Soc. Qu. J. 1, 2.

KiTxuAusEN. J.jir. Chem. 61, 7i); Pharm. Gentr. 1854, 350.

Nitroeume, Cumine nilrique, Nitrocume.

Formation. From caraol and fuming nitric acid (p. 340).

Preparation. Cuniol is dissolved in fuming nitric acid, whereupon
the mixture becomes hot and gives off abundance of red vapours, and the

nitrocumol is precipitated as a heavy oil on the addition of water.

(Nicholson.)

Properties. Yellowish oil, having a fainter and less agreeable odour

than nitrobenzol. (Ritthauscn.)

By sulphuretted hydrogen in presence of alcohol and ammonia, it is

converted into cumidine. (Cahours, Nicholson.)

Nitromesitylene C"»XH» (ix, 20).

mtro-nucleus C^X^H^".

Binitrocumol.

C"N*H'°0« = C'«X*H'°.

Cahours. Compt. rend. 24, 552; 26, 315.

RiTTHAUSEN. J. pr. Chem. 61, 79.

Binitrocume, CumSne linitrique.

Formation and Preparation (p. 346)

Crystallises from alcohol in white laminae. (Ritthausen.)

Hydrosulpliaie of Ammonia readily converts it into nitrocumidine.

(Cahours.) It is insoluble in caustic alkaline-leys, but dissolves in

alcoholic potash, and is converted thereby into nitrotoluol. Hydrochloric
acid precipitates brown flakes from the solution. (Ritthausen.)

Binitromesitylene cisx^H" («, 20).

Temitromesitylene c^sx^h' (ix, 21).
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Azo-nudem C"NH".

Cumidine.

Cahours. (1847.) Compt. rend. 24, 557; 26,315; 30,321.
Ed. Chambers Nicholson. Ann. Pharm. 65, 58; Chem. Soc. Qu. J. 1,2.

A. W. HoFMANN. Ann. Pharm. 66, 145; 74, 15.

lliTTHAUsEN. J.'pr.Cheni. 61, 79; Pharm. Centr. 1854, 350.

Church. Phil. Mag. [3] 9, 454.

Cumidin, Cumine.
Discovered by Cahours, investigated by Nicholson.

Formation (p. 347.)

Preparation. Nitrocumol is dissolved iu alcohol and the solution is

saturated, first with ammonia, then with sulphuretted hydrogen. After
:i few days, when a large quantity of sulphur has been deposited and the

odour of sulphuretted hydrogen is no longer perceptible, sulphuretted

liydrogen is again passed through the solution and the liquid is distilled,

whereby the decomposition of the sulphuretted hydrogen is accelerated;
;ind this treatment is repeated till the whole of the nitrocumol has disap-

peared. The alcohol and hydrosulphate of ammonia are then removed

by distillation ; the residue is dissolved in hydrochloric acid
; the

liquid filtered from tbe sulphur is evaporated till it solidifies in a

crystalline mass on cooling; and the boiliug solution of hydrochlorate
of cumidine is treated with potash to separate the base, which rises to

the top of the liquid as an oily layer. This oil is rectified and

supersaturated with a concentrated solution of oxalic acid ; the liquid
is evaporated to dryness; the residue dissolved in boiling alcohol; and
the solution treated with blood-charcoal: the filtrate, on cooling deposits

perfectly pure colourless prisms of oxalate of cumidine. This salt is

dissolved in water; the solution decomposed by potash; and the layer of

oil which rises to the surface, is removed with a pipette, dried over

chloride of calcium, and rectified. (Nicholson.)

Properties. Pale yellow, or when recently distilled, nearly colourless

oil, of sp. gr. 0"9526. Refracts and disperses light strongly. When
cooled by a mixture of ice and salt, it solidifies in a mass of square
plates, which quickly melt again as the temperature rises. (Nicholson
once obtained these phites in winter without the use of a freezing mixture, and then

they remained solid.) Dropped npon paper, it forms a grease-?pot which

gradually disappears. In contact with platinum-wire, it boils constantly
at 226°, when the barometer stands at 076il met. Has a peculiar odour
and burning taste. Neutral to turmeric and red litmus paper. Colours

pine-wood intensely yellow (like aniline and toluidine) but does not
exhibit the reaction of aniline with chloride of lime. (Nicholson.)
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\

Nicholson.

18 C 108 .... 80-00 79-82
N 14 .... 10-37 10-67

13 H 13 .... 9-63 9-66

C«NH« 135 .... 100-00 100-15

Decompositions. 1. Cumidine exposed to the air, even for a few
minutes only, turns yellow and then dark red, especially if warmed.—
2. The vapour burns with a yellow, very fuliginous flame.— 3. It is

violently attacked by chlorate of potash and hydrochloric acid and con-

verted into a brown viscid mass, which smells strongly like terchlorocar-

bolic acid, and is dissolved by alcohol, leaving a residue of chloranil.—
4. By bromine it is converted, with rise of temperature and evolution

of hydrobromic acid, into a solid mass which is insoluble in water,
but soluble in alcohol and ether, crystallises in white needles, and
is perhaps terbromocumidine (C'*NH'*'i3r'V

— 5. Strong nitric acid dis-

solves cumidine with splendid purple colour, and water added to the

liquid throws down flakes which appear to be an acid. — 6. Dry
chromic acid becomes very hot in contact with cumidine, but docs
not set it on fire.— 7. In phosgene-gas, cumidine is immediately con-

verted into a crystalline mass, which separates from alcohol in long
crystals like nitre : probably carbocumidine, C"NH",CO. — 8. Cumi-
dine dissolves in bisulphide of carbon, and then gives off" a large quantity
of sulphuretted hydrogen; water added to the solution, throws down
after a long time, a quickly solidifying oil, which crystallises from alcohol

in long needles: probably snlphocarbocumidine, C'^NH",CS, correspond-
ing to the aniline-compound. (Nicholson.)

— 9. When dissolved in

water, it is converted by cyanogen gas into cyanocumidine. (Ilofmanu.)—-10. With anilocyanic acid, it immediately solidifies to a solid crystal-
line mass, probably carbanilide-carbocumidine : C"H'NO' -|-C'*NH" =
C»N*H'«0'. (Hofmann.)

Combinations. Cumidine dissolves very sparingly in water; very
easily in bisulphide of carbon.

With Acids.— Cumidine is a very weak base. It precipitates sesqui-
oxide of iron from ferric salts. It does not precipitate alumina or zinc-

salts. Its salts crystallise very easily, and, with the exception of a few
double salts containing chlorides of the heavy metals, are colourless, but
turn reddish on exposure to the air, or when dried at a very high tem-

perature. They have an acid reaction and are anhydrous, like the salts

of aniline. From concentrated solutions of cumidine-salts, alkalis

separate the cumidine in dark oil-drops, and from dilute solutions in the
form of a curd. All the salts of cumidine dissolve in water, but better iu

alcohol. (Nicholson.)

Pliosphate of Cum,idine crystallises readily.

Sulphate of Cumidine.— When cumidine is dissolved in boiling dilute

sulphuric acid, the solution solidifies on cooling, in a crystalline mass,
which may be obtained perfectly pure by recrystallising with animal
charcoal.

Inodorous; has an unpleasantly bitter taste. At 100° it gives ofl*
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the odour of cumidine, and assumes a reddish colour, without further

alteration. Dissolves sparingly in cold water, much more readily in

alcohol.

Nicbolfion.

18 C 108 .... 58-70 58-66

N 14 .... 7-61

14 H 14 .... 7-60 7-94

O 8 .... 4-35

S03 40 .... 21-74 21-77

Ci8NHi3^HO,S03 .... 184 .... lOO'OO

Hydriodate of Cumidine crystallises readily : it appears to be the

most soluble of the cumidine-salts.

Hydrohromate of Cumidine crystallises readily.

Hydrochlorate of Cumidine. — The combination of cumidine with

hydrochloric acid is attended with evolution of heat. The salt crystal-
lises from water and alcohol in large, colourless, inodorous prisms which

turn red in the air when moist. It does not undergo any alteration at

100°, but melts and sublimes when strongly heated.

18 C
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hydrochlorate of cumidine is mixed with excess of bichloride of platinum,
the liquid on cooling, deposits long yellow needles, which may be obtained

pure by washing with cold water.

The salt becomes darker at 100°, without further alteration, and at a

stronger heat, gives off hydrochlorate of cumidine, and leaves a residue of

platinum. It is decomposed by boiling water. Alcohol dissolves it in

large quantity, and the solution yields after a while, dark red oil-drops,

which, after the alcohol has evaporated, solidify in a crystalline mass of

splendid orange-yellow colour.

Nicholson. Charcb.

18 C 108 .... 31-65 31-38
N 14 .... 412

14 H 14 .... 4*12 4-48
Pt ..„ 98-7 .... 28-90 28-89 .... 28*89

3 CI 106-5 .... 31-21

C»8NH» HCl.PtCl* 341-2 .... lOO'OO

With Bichloride of Palladium, hydrochlorate of cumidine forms a
double salt, resembling the platinum-salt in appearance.

Acetate of Cumidine crystallises readily.

Oxalate of Cumidine. — Cumidine forms with oxalic acid a neutral and
an acid salt, which are both crystallisable but cannot be separated; when
subjected to dry distillation, they yield a slightly crystalline mass, which
dissolves sparingly in alcohol and exhibits the relations of oxycumidine.
(Nicholson.)

Cumidine dissolves very easily in wood-spirit, alcohol, et/ter, a.ud fatty-
oils. (Nicholson.)

Parvoline.

C'NH" = C"NH"^«.

C. Greville Williams. Cfiem. Soc. Qu. J. 7, 97; J. pr. Chem. 62, 467;
If. Ann. Chim. Phys. 45, 493.

Source. In naphtha from Dorsetshire shale, (p. 148.)
The portion, boiling above 200°, of the bases obtained by the process

described at page 148, 3 of this volume, is collected apart.

Gr. Williams.

18 C 108 .... 80-00 80-70
N 14 .... 10-37

13 H 13 .... 9-63 8'7 9

CisNH" 135 .... 10000

Isomeric with Cumidiae. Homologous with collidine.
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Oxyazo-nucleus C"N'H*0*.

Acid from Naphthylamine.

Ganahl & Chiozza. Ann. Pharm. 99, 240; J. pr. Chem. 70, 125.

Formation. By the action of nitrous acid on naphthylamine or
nitrate of naphthylamine.

Freparatio7i. Nitric acid gas is passed into naphthylamine moistened
with -water (nitrogen being thereby evolved) till the mass acquires a

yellowish brown colour; the whole is heated to the boiling point, and
left to itself till the brisk evolution of gas, which continues several hours
after cooling, has ceased; the resulting brown powder is collected on a

filter, washed with water and dissolved in boiling alcohol, and water is

added to the solution as long as orange-yellow flakes continue to fall

down; these may be repeatedly crystallised from alcohol.

Properties. Reddish brown needles, consisting of microscopic, trans-

parent, yellow laminae. Colours the skin and the tissues yellow. Sub-
limes without detonating.

18 C
2 N



CYANOCUMIDINE. 3o3

Properties. Yellow crystalline scales wbicb r.ielfc below 100°, and

solidify in a radiating mass on cooling. The compound exerts a slight
but distinct alkaline reaction on test-paper.

18 C
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Hofmann.

40 C 240 .... 74-53 74-33
4 N 56 .... 17-40

26 H 26 .... 8-07 8-32

C40N4H20 322 .... 100-00

Hofmann adopts the simple formula C-'^N^H'-'', but according to page 359, vol. xi,

this formula ought to be doubled.

Cjanocumidine forms with hydrocldoric acid a salt nearly insoluble

in water.

It dissolves in alcohol more readily than cyananiline.

Primanj Nucleus C"H".

Oxygen-nucleus C'^H^^O*.

Veratric Acid.

C. Merck. (1839.) Ann. Pharm. 29, 188.

A. SciiRoTTER. Ann. Pharm. 29, 190.

W. Merck. Compt. rend. 47, 36.

Discovered by C. Merck in sabadilla seed.

Preparation. Sabadilla seeds are exhausted with alcohol containing

sulphuric acid; the filtered tincture is mixed with hydrate of potash and

again filtered; the alcohol distilled off"; the separated veratrin collected;
and the mother-liquor supersaturated with sulijhuric acid : the acid then

crystallises, either after standing for a fevv hours, or at all events after

the liquid has been evaporated to one-half its bulk and filtered from the

gypsum. The acid is washed with cold water and dissolved in boiling
alcohol, and the solution is digested with animal charcoal free from lime,
then filtered and left to crystallise. (C. Merck.)

Properties. Colourless needles and four-sided prisms. Reddens lit-

mus-paper. When heated, it gives ofi" water, becomes dull, melts

to a colourless liquid and volatilizes without decomposition. Heated in

.a glass tube, it yields a crystalline sublimate and vapours which redden

litmus. (C. Merck.)

SchrcJtter. M. Merck.

18 C 108 .... 59-34 59-13 .... 58-74

10 H 10 .... 5-49 5-49 .... 5-62

8 O 64 .... 35-17 35-38 .... 35-64

C18H10O8 182 .... 10000 100-00 .... 100-00

Decompositions. 1 . Tlie acid docs not appear to be decomposed by strong nitric

acid. (C. Merck.) It dissolves in monohydrated nitric acid, and is prccipi-
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tated by water as nitroveratric acid. (M. Merck.)
— 2. It does not appear

to be decomposed by fuming oil of vitriol. (C. Merck.)
— 3. Xitrosulphuric add

gives it a fine yellow colour. (C. Merck.)
— 4. It is violently attacked

by bromine and chlorine, forming uncrystallisable greasy substitution-

products. (M. Merck.)
— O. It does not appear to be altered by pentachloride of

phosphorus. (M. Merck.)
— 6. Distilled with baryta, it is resolved into veratrol

and carbonic acid. (M. Merck.)

CiSHioQs + 2BaO = C^H'OQ^ + 2(BaO,CO=).

Combinations. The acid dissolves sparingly in cold water, more

readily in boiling water, separating out on cooling as a white crystalline

powder.
It combines with bases. The potash and soda salts are crystallisable,

non-deliquescent, and soluble in water and alcohol. The ammonia-salt
forms with neutral acHate of lead, a white precipitate soluble in water
and in alcohol. (C. Merck.)

Veratrate ofSilver.—Obtained by mixing the solution of the ammonia-
salt with nitrate of silver, as a white bulky precipitate soluble in ammonia

(Schrotter), also in water and in alcohol (C. !Merck); it is decomposed by
boiling water (Schrotter).

18 C
9 H
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stellate groups. Melts at 42° when heated under water, and solidifies on

cooling. Sp. gr. 1-141 at 18°. Nearly inodorous; has a somewhat bitter

slightly aromatic taste.

Will.

22 C 132 .... 62-86 62-85
14 H 14 .... 6-66 6-62

8 O 60 .... 30-48 30-53

C^H^O.CisHW .... 210 .... 100-00 100-00

The ether cannot be volatilised without partial decomposition. Burns
with a yellow flame when heated in the air. Gives off vapour of alcohol

when heated with potash.

Nearly insoluble in water, easily soluble in alcohol.

Oxynitro-nucleus C^^XH'O*.

Nitroveratric Acid.

W. Merck. Conipt. rend, 47, 36.

Formation (p. 354).

Crystallises from alcohol in small yellow laminse.

18 C
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Properties. Colourless oil having an agreeable aromatic odour, soli-

difying at 15° and boiling from 202" to 205 . Sp. gr. 1 086 at 5^.

Decompositions. 1. Veratrol is violently attacked by strong nitric

acid, and converted, first into yellow lamina) of veratrol^ afterwards into

binitro veratrol. — 2. Bromine acts violently upon it, giving oft' bydro-
bromic acid, and converting it into a crystalline mass, from which bibro-

nioveratrol may be separated by repeated crystallisation. If the action

of the bromine be continued, uncrystallisable products are formed, richer

in bromine.— 3. Chlorine acts like bromine, forming at first a crystal-
lisable product, afterwards a greasy mass. — 4. It is not altered by penta-
chloride of phosphorus, weak acitis, or hydrochloric acid.— 5. FotaBsium placed upon
veratrol becomes surrounded with a jelly, without perceptible evolution of hydrogen.—
6. Veratrol is not altered by alkalis, by bisulphite of soda, or nitrate of silver.

Binitroveratrol.

C^N^H^O" = C^X'H'O*.

W. Merck. Compt. rend. 47, 38.

Formation -. see above.

Beautiful long yellow needles.

M. Merck.

42-10 41-22 to 42-31

12-28 11-69
16 C
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Oxyamidogen-nucleus C^®AdH''0*.

Tyrosine.

C^»NH"0« = Q'^MWO\n\

LiEBiG. (1846.) Ann. Pharm. 57, 127; 62, 269.

Warren de la Rue. Phil. Mar/. J. 29, 145; Ann. Pharm. CI, 35;
Mem. Chem. Soc. 3, 478.

Bopp. Ann. Pharm. 69, 20.

HiNTERBERGER. Ann. Pharm. 71, 72.

Strecker, Ann. Pharm. 73, 70.
PiRiA. Ann. Pharm. 82, 251.

Alex. Muller. J. pr. Chem. 57, 162.
Leyer u. Koller. Ann. Pharm. 83, 332.

WiTTSTEiN. Vierteljahrsshrift f. pr. Pharmacie 3, 348, 485; Lieh. Kopp.
1854, 656.

Frerichs u. Stadeler. Milller^s Archiv. fur Anatomic mid Physiologie
1854, 382; Chem. Centr. 54, SQ^

;
Lieb. Kofp. 1854, 675; Verhandl.

der naturforsch. Gesellsch. in Zurich iv, Juli, 1855; Lieh. Kopp,
1855, 729; Miillers Archiv. 1856, 37; Lieh. Kopp. 1856, 702. ;

^

•

R. Hoffman. Ann. Pharm. 87, 123.

Gorup-Besanez. Ann. Pharm. 98, 13.

ScHERER. J. pr. Chem. 70, 406.

C. WicKE. Ann. Pharm. 101, 314; J. pr. Chem. 71, 187.

From Tvpoc, cheese.

Sources. In cochineal. (De la Rue.) In the pancreas of man and of the

lower animals. (Frericbs and Stadeler.) Gorup-Besanez found tyrosine only
once in the pancreas of the ox. In human liver (Schcrer, Virchow's Arch.

10, 228, Lid. Kopp. Jahresher. 1856, 708); not in healthy but in dis-

eased liver, as in variola and typhus, in acute atrophy (in this case also in

the urine); in the latter disease, the tyrosine separated in the crystalline
form among the detritus of the disintegrated liver cells, as also in the

liver of a woman who died of stoppage of the ductus choledochns, attended

with comatose symptoms. (Frerichs and Stadeler.) In the American
ratanhia-extract a substance is found giving the reactions of tyrosine and

containing the same amount of nitrogen. (Wittstein.)

Formation. By decomposing casein with hydrate of potash (Liebig),
and fibrin or albumin with hydrate of potash, hydrochloric or sulphuric
acid. (Bopp.) By melting ox-horn (Hinterberger), birds' feathers, hair,

hedgehog-prickle?, globulin or ha^matin (Leyer and Kiiller), with hydrate
of potash, or by treating these substances with sulphuric acid. — It is

formed in the putrefaction of yeast. Yeast kept for two or three months in

open or in closed vessels was found to have entered into stinking putrefaction and lique-
fied to a brown mass, from which, in the case of uj)per-yeast {OberJipfe), many chalk-

like tyrosine balls had deposited. Putrified lower-yeast (Unferhefe) deposited but little

tyrosine on dilution with water, but after filtration crystals were obtained in abundance.

(Alex. MUUer.)

Preparation. From Casein.— Well pressed cheese, prepared from

milk, either fresh or curdled, and freed as much as possible from adhering
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butter, is fused with its own weight of hydrate of potash (or with solu-

tion of potash strong enough to crystallise on cooling) until hydrogen, as

well as ammonia, is evolved from the melting mass; the mass is dissolved

in hot water and slightly supersaturated with acetic acid; and the filtered

liquid is left to cool, whereupon needles of tyrosine separate, which are

purified by repeated solution in water containing carbonate of potash, and

precipitation with acetic acid. (Liebig.) To purify it from leucine, when
obtained in this manner, or according to preparation 5 of leucine (xi, 428),
it is recrystallised from hot and then washed with cold water. It still

retains some brown-red matter, to remove which, the solution in hydio-
chlorJc acid is treated with animal charcoal, decomposed with a quantity
of acetate of potash equivalent to the amount of hydrochloric aciil, antl

rapidly filtered (hot? Gm.), whereupon the filtrate becomes filled witli

entangled needles. A portion of the tyrosine remains dissolved in the

acetic acid, but the rest is thereby freed from ash which adheres obsti-

nately to the tyrosine crystallised from neutral solutions. The needles

are washed with cold water, and once more crystallised. (Bopp.)

Frovi ITorn.— 1. One part of horn-shavings is boiled in a flask with
4 parts of oil of vitriol and 12 parts of water for 36 hours, the water being

replaced as it evaporates; the liquid is supersaturated with milk of lime;
the paste boiled for 24 hours in an iron pot; and the contents are discharged
into a large linen filter, left to drain, and afterwards pressed. The turbid

liquid is heated to boiling, and sulphuric acid is added till it reddens

litmus; it is then filtered, precipitated with a mixture of neutral acetate

of lead and a little basic acetate until all the sulphuric acid used in excess

is combined with lead; afterwards boiled, filtered, treated with sulphu-
retted hydrogen, heated with the precipitated sulphide of lead, and again
filtered; and the slightly coloured filtrate is evaporated to the crystallising

l)oint. The mother-liquor is decanted from the resulting crystals, and
further evaporated as often as it yields crystals. The whole of the

crystals are pressed between paper, washed with alcohol of 8G p. c, then
with a little water, and boiled with water containing a very small quan-
tity of potash and carbonate of potash; the liquid is filtered from the car-

bonate of lime; acetic acid added to the filtrate until it exhibits an acid

reaction; the liquid cooled to the crystallising point; and the product
recrystallised from boiling water with the aid of animal charcoal, until all

inorganic matter is removed. 1 lb. horn yields 5 grammes of tyrosin,

(Hinterberger.)

2. To a mixture of 3 litres of water and 1300 grras. of oil of vitriol,

heated nearly to boiling, 500 grms. of horn-shavings are gradually added;
and the whole is boiled for 48 hours, then diluted with water and neutra-

lised with hydrate of lime. The filtrate is boiled for an hour or two with
milk of lime, to remove a substance containing sulphur and a colouring
matter, then filtered, and evaporated at a temperature near the boiling
point till only 2^

— 3 litres of fluid remain, carbonic acid being continu-

ously passed through it to precipitate the lime (the precipitation taking
place but slowly); after which the liquid is again filtered and set aside
till the next day, the tyrosine then crystallising out. The mother -liquor
on further evaporation, yields an additional quantity, but mixed with
leucine. Should the liquid not deposit any tyrosine, it must be a^ain
heated, and carbonic acid once more passed through it as long as car-

bonate of lime continues to separate. (Piria.) C. Wicko uses less oil
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of vitriol [how much?]; boils for 24 hours only; removes the free sulphuric
acid by lime; then concentrates the liquid and precipitates the lime by
oxalic acid; removes the free sulphuric [oxalic?] acid with a small quan-
tity of oxide of lead; and precipitates the lead by sulphuretted hydrogen:
the precipitated sulphide of lead serves at the same time to remove
colouring matter.

From Cochineal.— Decoction of cochineal is precipitated by neutral

acetate or basic nitrate of lead; the liquid is filtered from the carminate
of lead, and treated with sulphuretted hydrogen; and the filtrate is

evaporated to a syrup, whereupon a chalk-like substance separates.
This is washed with cold water, and several times recrystallised from

boiling water, ultimately with the aid of animal charcoal. The separated

crystals, which have a silky lustre, shrink on the filter to a paper-like
mass, also having a silky lustre. 300 parts of cochineal yield 1 part of

tyrosine. (De la Rue.)

Properties. Snow-white needles having a silky lustre (pearly,

according to Bopp) (Liebig), or a conglomerated silky mass (paper-like
after drying, according to De la Rue), composed of slender needles

grouped in stars. (Hinterberger.) Thin, delicate, double tufts. (Schercr.)

Very bulky. (Bopp.)

De la Rue. Hinterberger. ^^^^^^^
MuUer.

18 C 108 .... 59-66 5941 .... 59-36 .... 59-14 .... 59-54

N 14 .... 7-73 7-66 .... 7-88 .... .... 7-95

11 H 11 .... 6-07 6-29 .... 6-24 .... 6-12 .... 6-58

6 48 .... 26-54 26-64 .... 26-52 .... .... 25-93

Ci8NH"0« .... 181 .... 100-00 100-00 .... 100-00 .... .... 10000

Belongs according to Sfadeler, to the salicene series, and is perhaps C^H*NO^
+ C^^H^0*,2H0 : consequently glycocol-saligenin, (Frerichs and Stadeler.)

Miiller analysed tyrosine still containing 1-99 p. c. of ash, which was deducted in

the calculation.

Decompositions. 1. Tyrosine is decomposed by Joeat, evolving an

empyreumatic animal odour. (Bopp.)
— 2. It burns without residue on

platinum foil, emiting an odour of burnt hair. (Hinterberger.)
— 3. With

oil of vitriol, it forms tyrosine-sulphuric acid, the neutral salts of which

colour sesquichloride of iron violet. If tyrosine be placed on a watch-

glass; one or two drops of sulphuric acid added; the mixture covered and
set aside for half an hour, and then diluted with water; the acid saturated

by boiling with carbonate of lime, and the liquid filtered: the filtrate

gives with a few drops of a neutral solution of sesquichloride of iron, a

rich violet colour, similar to the coloration produced by salicylous acid.

(Piria.) Tyrosine acquires a transient red colour when oil of vitriol is

poured upon it; if the liquid be heated for some time to 200°, then

diluted with water and neutralised with baryta, the filtrate yields on

evaporation an amorphous and a crystalline salt of tyrosine-sulphuric

acid, the former dissolving readily the latter with difficulty in cold water.

(Frerichs and Stadeler.)
— 4. It dissolves in bromine water, which it deco-

lorises; on evaporation a brown crystalline residue remains; the solution

when distilled becomes brown, and yields a milky distillate having an odour
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slightly resembling that of bitter almond-oil. (C. Wicke.) — 5. Tyrosine
is transformed by moist Morine into an uncrystallisable resin, readily
soluble in absolute alcohol. (Wicke.)

— G. Suspended in water, it dis-

solves, with evolution of gas, when nitrous acid is pas.sed into the liquid;

the pale yellow solution, neutralised with carbonate of baryta and freed

from excess of baryta, deposits on evaporation a reddish yellow salt,

which, after drying over oil of vitriol, still gives off 7'1 p. c. of water at

lOO'', and then contains 578 p. c. Ba. (Wicke.)
— 7. Dissolves in nitnc

acid with evolution of gas ;
the solution leaves on evaporation crystals

of a peculiar acid (De la Rue); oxalic acid. (Strecker.) If the nitric

acid becomes heated, a violent action sets in, often attended with separa-
tion of charcoal and destruction of the acid. (De la Rue.) Common
nitric acid rapidly dissolves tyrosine, forming a yellow solution, rod

fumes beginning to escape after a few moments; nitrate of nitrotyrosino
then separates as a yellow, crystalline powder. Boiling nitric acid forms

oxalic acid only. (Strecker.) Tyrosine evaporated on platinum foil with

nitric acid of sp. gr. 1-2 dissolves with bright orange colour; on evapo-

rating the liquid, a brilliant, transparent, deep yellow residue remains,
which becomes deep reddish yellow when moistened with solution of soda,

and black-brown when evaporated with it. (Scherer.)
— 8. Mixed with

hydrochloric acid and chlorate ofpotash, it yields a red solution which gives
off gas and turns yellow, and from which a substance separates smelling
of clilorochinone and insoluble in water. (Sta<leler.)

— 9 .Tyrosine boiled

with dilute sulphuric acid vcmi j)eroxideoflead,\a decomposed slowly, with

evolution of carbonic acid; the filtered liquid freed from the sulphuric
acid by carbonate of baryta, yields, after concentration and addition of

absolute alcohol, a dark amorphous precipitate, and when filtered from

this and evaporated, a few microscopic right-angled prismatic crystals.

(Wicke.)
— 10. Tyrosine boiled with mercuric nitrate (not too acid) is

precipitated in red flakes, while the supernatant clear liquid assumes a

dark rose red colour, and then, on standing, becomes colourless, with a

second deposition of red flakes. Boiling nitric acid dissolves the preci-

pitate and decolorises the solution; neutralisation does not restore the

colour. By this test, tyrosine may be recognised in a solution containing
less than -jIq part. (Hofmann.)

Combinations. Dissolves with difficulty in water (Liebig), sparingly
in cold, abundantly in hot water, (De la Rue; Hinterberger.)

Tyrosine combines with acids. (Liebig.) It dissolves readily in

hydrochloric acid (De la Rue), and in dilute sulphuric acid (Bopp), in

mineral acids (Hinterberger); the solutions may be evaporated at 100°

without decomposition (Bopp), the solution in hydrochloric acid (in
volatile acids, according to Strecker), leaving tyrosine (free from acid) in

moderately large crystals. (De la Rue.)

Hydrochlorate of Tyrosine.
— 1. Tyrosine dried at 100° absorbs ]6'78

p. 0. of its own weight of dry hydrochloric acid when that gas is passed
over it. — 2. A moderately concentrated solution of tyrosine in hydro-
chloric acid solidifies when mixed with an excess of fuming hydrochloric
acid, to a pulp of needle-shaped crystals.

— 3. The solution of tyrosine
in concentrated hydrochloric acid, saturated when warm, deposits on

cooling hydrochlorate of tyrosine, which may also be obtained in well

formed, hard crystals, by spontaneous evaporation of the solution in the
air or over oil of vitriol. (Wicke.)
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Wicke.
mean.

Ci8NH"0« 181 .... 83-24 .

HCl 36-5 .... 16-76 16-74

Ci*'NH"OS,HCl .... 217-5 .... 10000

Tyrosine dissolves in ammonia and on evaporation remains in rather

I-arge crystals (De la Rue, Hinterberc^er), in balls made up of pure vvbito

needles and appearing jagged on the surface, in consequence of small

crystals projecting from the balls. (Scherer.)
It dissolves readily in alkalis (Liebig), and is precipitated by acids.

(T)e la Hue.)
It dissolves readily in the alkaline earths, forming combinations with

them. The solutions obtained by heating an excess of tyrosine with

baryta-water or milk of lime, crystallise v/hen rapidly evaporated, (Tke
lime-compound was once found to contain lO'll p. e. Ca : calculation C'**NH"'0''Ca =
10"0 p. c. ; but its composition and likewise that of the baryta-compound varied in

different preparations.) Water seenis to decompose these compounds.

(Wicke.)

Tyrosine does not dissolve in absolute alcohol (Liebig), scarcely

(Bopp), more in presence of acids or alkalies (Strecker).
It does not dissolve in ether. (Hinterberger.)

Tyrosine-sulphuric Acid.

Frerichs u. Stadeler. IluUers ArcJdv.flh' Anat. n. Physiologie IS54,

387; Chera. Cenir. 1854, 861; Lieh. Kopp. Jaliresher. 1854, 675.

The solution of tyrosine-sulphate of baryta, obtained as already des-

cribed (p. 360), by the action of oil of vitriol on tyrosine, forms a gela-
tinous mass on cooling, and is resolved by treatment with alcohol, into a

crystallisable and an amorphous salt.

a. CrystalUne Salt. — C'«H^NO«,BaO,S02 -\- BaO,S03 + Aq.

(Frerichs and Stadeler.) Loses 2 At. water at 100°. When heated it

turns brown, chars, and evolves the odour of sulphuretted hydrogen and

of ammonia. Dissolves with difficulty even in hot water. Dissolves

readily in mineral acids; in oil of vitriol without disengagement of sul-

jihuretted hydrogen. Its aqueous solution is coloured violet by sesqui-
chloride of iron. Dissolves readily in acetic acid, the solution soon

depositing hard crystalline grains.

h. Amorphous Salt. — Ci^H^NO^BaCS^O* + BaO,SO\ (Frerichs
and Stadeler.) Separates in a gelatinous mass on the evaporation of its,

aqueous solution. Loses 2 At. water when heated to 100^; when further

heated it evolves sulphuretted hydrogen, ammonia, and a small quantity
of sulphur. Dissolves in oil of vitriol with evolution of sulphuretted

hydrogen. Dissolves in acetic acid, the solution leaving on evaporation
a residue from which water or alcohol extracts acetate of baryta and

leaves small plates and prisms.

Readily soluble in cold water. Soluble in niti-ic acid.
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Oxynitruamidogeiv-nvxUus C^^AdXH*0*.

Nitrotyrosine.

Stueckeu. Ann. riuirm. 73, 70.

Formation of the Nitrate.

Preparation. The comiiound of nitrotyrosine with oxide of silver i«

suspended in water and decomposed by suli>huretted hydrogen, and tho

filtrate is evaporated.

Light-yellow crystals, consisting of microscopic needles grouped in

stars. Explodes when heated. Does not exhibit the reaction of nitric

acid with protosulphato of iron and sulphuric acid.

Sulpltate of Nitrotyrosine.
— Nitrate of nitrot^'rosino with sulphuric

acid evolves niLric acid, and leaves on evaporation crystals of sulphate of

nitrotyrosine.

llydrochloraie of Nitrotyrosine.
— Yellow needles, <vhich are obtained

by decomposing the compound of nitrotyrosine and oxide of silver with

hydrochloric acid.

Nitrate of Nitrotyrosine.
—

Tyrosine is suspended in water, nitric acid

added by drops till the resulting solution has acquired a yellow colour,

no disengagement of gas taking place; it is then left at rest. After

several hours, sooner if the glass be rubbed with a glass rod, the nitrate

of nitrotyrosine deposits almost completely as a yellow crystalline

powder, which is purified by recrystallisation from boiling water.

Brown, almost bronze-like scales, which give a light-yellow powder.
After drying over oil of vitriol, it does not lose weight at 100"^; at 125^ it

loses in 8 hours Q5 p. c. of its weight. Tastes bitter; its solution reddens

litmus.

Strecker,

mean.

18 C 108 .... 37-37 37-j5

3N 42 .... 14-53 14-37

11 H , U .... 3-81 4-05

16 O 128 .... 44-29 44'03

C'SNXHi»0«,HO,NO'.... 289 .... 10000 100-00

Nitrate of nitrotyrosine dissolves in baryta water, forming a rerldish

brown solution from which the baryta is not completely precipitated by
carbonic acid. On boiling with carbonate of baryta, a yellow solution is

obtained, which when evaporated leaves two kinds of crystals (probably
nitrate of baryta and nitrotyrosine-baryta. Gm.). Alcohol produces
a red precipitate in the solution. The salt dissolves but sparingly
in cold water, more readily in boiling water. It dissolves in ammonia or

potash with very deep-red colour. The aqueous solution gives the nitric

acid reaction with protosulphate of iron and sulphuric acid.
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tated by nitrate of silver, not even on addition of nitric acid, but when
heated with it to boiling, it deposits cyanide of silver and evolves the

odour of aldehyde. It is not decomposed by cold potash, but boiling

potash decomposes it, with evolution of ammonia and separation of alde-

hyde resin.

Hydrocyanaldine dissolves abundantly in boiling loater and separates

again almost entirely on cooling. It dissolves readily in alcohol, sparingly
in ether.

Primary Nucleus C"H*?.

Campholene, C'^H"».

Delalande. N. Ann. Chim. Phys. 1, 125; J. pr. Chem. 23, 301; Ann.
Pharm. 38, 340.

Camphoric acid is distilled with anhydrous phosphoric acid and the

distillate is rectified.

Oil, which boils steadily at 135^ Vapour-density = 4"3o3.

Delalande.

18 C 108 .... 8709 87-25
16 H 16 .... 12-91 12-80

C18H" 124 .... 100-00 100-05

Volume. Density.

C-vapour 18 7*4880

H-gas 12 0-8316

Campbolene-vapour 2 8 -3190
1 4-1598

Oxygen-nucleus C'^H^O".

Apoglucic Acid.

CISHIOQIO — C'8H'°0«,0*.

Mulder. J. pr. Chem. 21, 230.

Formation. From glucic acid by boiling the aqueous solution in the

air or with dilute acids. By the evaporation of glucate of lime in the

air.

Preparation. See glucic acid (p. 238, 3). The brownish flakes precipi-
tated by alcohol collect on the filter in a brownish jelly, which darkens in
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drying. This mass is apoglucate of lime, which must be dissolved in a
little water to separate admixed sulphate of lime, then filtered, and either

evaporated or precipitated by alcohol. To obtain the acid, the solution of
the lime-salt is precipitated by neutral acetate of lead, the precipitate
decomposed with sulphuretted hydrogen, and the filtrate evaporated to

dryness.

Properties. The acid has a fine brown colour and, generally, a crys-
talline texture. It is permanent in the air. According to Mulder, it pro-

bably retains 1 At. of water at 1 20°.

At 120% Mulder.

18 C ;.......... 108 .... 5^-54 53-36
10 H 10 .... 5-05 5-42
10 80 .... 40-41 41-22

CisHioo^" 198 .... 100-00 100-00

According to Mulder, it is C'^H^O^"
; according to Gerhardt, it is perhaps identical

with assamar, C"2^Hi-''0^3 {Traite 2, 565). The formula given above was proposed by
Volckeh {Ann. Pharm. 85, 86.)

Decompositions. 1. When subjected to dry distillation, \i does not

swell up, but emits an odour of burnt paper, and yields an acid distillate

wliich is free from ammonia.
2. It is decolorised by concentrated nitric acid and decomposed with

abundant evolution of nitrous acid: the solution contains oxalic acid.

8. Dissolves in cold oil of vitriol with blood-red colour.

4. Chlorine passed through apoglucate of lime produces formic acid,
decolorises the solution, and precipitates a red powder, of the same colour
as that furnished by humic acid.

Apoglucic acid dissolves readily in ivater and is not precipitated by
alcohol. It dissolves without decomposition in dilute sulphuric acid and
in concentrated hydrochloric acid.

Dissolves with dark-red colour in ammonia, potash^ soda, and baryta
or lime water.

Apoglucate of Lime. — Brown, amorphous mass. May be pulverized,
does not become moist in the air. The aqueous solution may be perfectly
decolorised by bone-black, and is then no longer precipitated by basic

acetate of lead, because the charcoal has taken up all the lime-salt. It is

insoluble in alcohol.

Dried at 130°. Mulder.

18 C 108 .... 49-77 49-19
9H 9 .... ••4-14 4-74
9 O 72 .... 33-18 33-02
CaO 28 .... 12-91 13-05

CsCaH'O" 217 .... 100*00 100-00

Apoglucate of Lead .
— The alkaline apoglncates form with lead-salts a

brown gelatinous precipitate which dissolves to a certain extent during
washing.
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Dried at 130°. Mulder.

18 C 108 .... 35-94 36-27

9 H 9 .... 2-99 3-09

9 O 72 .... 23-93 2198
PbO 111-8 .... 37-14 38-66

C'spbH^OW 300-8 .... 100-00 100-00

Free apoglucic acid and its alkaline salts precipitate acetate of copper
brown. ^

Apoghicate of Silver.— The alkaline apoglucates form with silver-

.salts a brown gelatinous precipitate, which gradually dissolves during
washing. Dark mass, having a metallic lustre;

Mulder.

C'SH'O* 189 .... 61-95 60-7

AgO '. 116-1 .... 38-05 39-3

C»8AgH90>" 305-1 .... 100-00 1000

Apoglucic acid is sparingly soluble in alcohol; insoluble in ether.

(Mulder.)

Primary Nucleus C'^H".

Pelargonene. C^H'^.

E. Frrmy. (J837.) Ann. Chim. Phys. 65, 143.

Elaenc, Nonylene, Gone.

Formation and Preparation. From the mixture obtained by the dry
distillation of hydroleic acid or nietoleic acid, according to xi, 411, the

more volatile pelargonene is removed by heating for some time at 100^;
it is then several times distilled over potash to remove empyreumatic oil.

It should disappear completely without leaving a residue, when left to

evaporate on a glass-plate.
Colourless oil, floating on _water, boiling at 110°. Vapour density

= 4-488 (other experiments with very well purified oil gave 4-071).
Has a penetrating odour, somewhat diflerent from that of caproene.

18 C
18 H
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Burns with a white flame. Does not appear to be decomposed by oil

of vitriol. Transformed by chlorine gas into chloride of pelargonene.
Insoluble in water.

Dissolves in alcohol less abundantly than caproene, also in ether.

Naphtene. C^«H'^

Laurent. (1837.) Ann. Chim. Phys. Qi, 321; Ann. Pharm. 25, 283;

J.pr. Chem. 11, 418.

The colourless oil, obtained by treating the empyreumatic oil from

shale with concentrated nitric acid (xii, 442) and whose boiling point
lies between 120° and 122°, is repeatedly purified with oil of vitriol and

potash.

Limpid, very fluid. Sp. gr. 0753 at 12^. Smells very acrid.

18 C
18 H



PELABGONIC ACID. 36&

Pelargonic Acid.

C"H"0* = C"H",0*.

Redtenbacher. (1846.) An7i. Pharm. 50, 52.

Pless. Ann. Pharm. 59, 54.

Gerhaudt. Compt. rend. 26, 226; N. J. Pharm. 14, 148; iT. Ann,
Chlm. Pht/s. 24, 107; Ann. Phann. 67, 245.

Cahours. Compt. rend. 26, 262 ; 31, 143 ; Qu. Chem. Soc. J. 3, 240.
CniozzA. Comjit. rend. 35, 797; i\''. Ann. Chim. Php. 39, 207; Ann,

Pharm. 85, 225.

The volatile oil of Pelargonium roseum was prepared in 1827i by Recluz (/. Pharm,
13, 529; Mag. Pharm. 20, 140); Pless (184G) discovered in it the pelargonic acid,
which was simultaneously obtained by Redtenbacher, by the oxidation of oleic acid,
and by Cahours and Gerhardt, by the oxidation of oil of rue.

According to DeliTs, oenanthic acid (xii, 455) is identical with pelargonic acid.

Sources. la the volatile oil of Pelargonium roseum. (Pless.)

Formation. 1. Pelargonic acid is produced, together with several

other volatile acids, in the distillation of choloidic and of oleic acid with
nitric acid. (Redtenbacher.) See Oleic acid. — 2. In the oxidation of oil of

rue by nitric acid. (Gerhardt; Cahours.)— 3. A small quantity of pelar-

gonic acid is formed, together with many other volatile acids, in the putre-
faction of yeast. (W. Muller. J. pr. Chem. 70, iS^); 0. Hesse. J. pr.
Chem. 71, 472.)

Preparation. From oil of rue.— When 1 pt. of oil of rue is gently
heated with 1 pt. of commercial nitric acid and 2 pts. of water, an action

sets in, violent at first and continuing for a quarter or half an hour, even
after the fire has been removed. The liquid is then boiled and cohobated

repeatedly, till scarcely any red fumes are evolved ; the layer of oil is

decanted, washed with water, and treated with aqueous potash, whereupon
some non-acid oil of a very acrid odour is separated; the alkaline solution

is decomposed by sulphuric acid; and the oily acid which separates, and is

contaminated with resin and colouring matters, is collected and rectified.

The distillate is neutralised with baryta, freed from excess of baryta with

cold water, dissolved in boiling alcohol, then filtered and cooled to the

crystallising point. Pelargonate of baryta then crystallises out (the mother-

liquor sometimes retains caprate of barj'ta), and this salt decomposed with dilute

sulphuric acid, yields pelargonic acid as an oil floating on the surface.

(Gerhardt.) Owing to certain circumstances not ascertained, a compound of nitric

oxide with pelargonic acid is sometimes obtained in this process. (Chiozza.)

From the blossoms and herb of Pelargonium rosenm.— The herb is dis-

tilled with water; the distillate saturated with baryta; the neutral oil

distilled off
; and the residue evaporated to dryness and extracted with

boiling alcohol, which takes up pelargonate of baryta. (Pless.)

Properties. Colourless oil (greasy according to Redtenbacher), which
solidifies in the cold, melting afterwards at 10\ Smells slightly of butyric
acid. Boils at 260^; in a stream of carbonic acid gas it distils undecom-

posed and colourless. (Cahours.)
VOL. XIII. 2 B
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Decompositions Jl . Becomes yellow in time. (Cahours.)
— 2 . When

1 pt. of pelargonic acid is intimately mixed with 4 pts. of potasJi-llme,

and gradually raised to a red heat in a coated retort, much gas escapes,
a clear^ amber-yellow, thin liquid passes over, and the alkali, partly com-
bined with carbonic acid, remains behind. Bromine absorbs the greater

part of the gas composed of ethylene, propylene and butylene; the uncon-

densed portion burns with a very faint flame and is a mixture of hydro-

gen and marsh gas. The liquid, during rectification, begins to boil at

105° to 106°; up to 110" caprylene (p. 180) passes over; then to 135°,

and at last to 140°, the remainder. (Cahours.)
— 3. The acid is resolved

by the dry distillation of its baryta-salt into carbonate of baryta and

pelargone. (Cahours.)
— 4. It is violently acted upon hy pentachloride

of phosphorus, evolving hydrochloric acid and forming chlorophosphoric
acid and chloride of pelargyl. (Cahours.)

Combinations. Pelargonic acid dissolves with great difficulty in water

(Redtenbacher); it is scarcely soluble in water; the solution reddenss lit-

mus. (Gerhardt.)

Pelargonate of Ammonia. — Crystallises. (Cahours.) Pelargonic acid

suspended in ammonia and heated, forms a transparent jelly resembling

gelatinous silica. This jelly dissolves when heated with a larger quan-

tity of water, and forms a milky liquid, resembling a solution of soap,
and congealing in the cold to a pap-like jelly. The salt dissolves very

readily in cold alcohol. (Gerhardt.)

Pelargonate of Potash and Pelargonate of Soda, are readily soluble

and crystallise. (Cahours.)

Pelargonate of Lime crystallises from boiling alcohol in pearly scales.

Dissolves with difficulty in water. (Cahours.)

Pelargonate of Baryta.— Preparation (p. 369.) White scales, having a

pearly lustre (Gerhardt); large laminae resembling cholesterin. (Redten-

bacher.) Contains no water of crystallisation. Dissolves but sparingly
in cold, somewhat more in hot water (Gerhardt); dissolves in water less

readily than the similarly crystallising valerate and cenanthylate of

baryta, but more readily than caprate of baryta. Dissolves with diffi-

culty in alcohol. (Redtenbacher.)

BaO.
18C .,

17 H .

3 O

At 110°.
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dissolves in boiling alcohol and on evaporation yields drops of a green oil

which solidify on cooling, and when dissolved in boiling alcohol crystal-
lise in greenish blue grains on cooling. When dried at 100°, it contains
2 At. water of crystallisation.

At 100»-
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18 C
2 N
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alcoholic pelargonic acid, the ether separates as a yellow oil which is

washed successively with carbonate of soda and water, dried over chloride
of calcium, and rectified.

Colourless oil of sp. gr, 0-86. Boils at 216°—218°. On boiling with

potash it is resolved into alcohol and pelargonate of potash.

Pelargonic Anhydride.

C*'H"0« = C'»H"O»,C"H"0'.

Chiozza. iV. Ann. Chim. Phys. 39, 207; Ann. Pharm. 85, 231.

Acide p6largonique anhydre, Pilargonate pilargonique.

Obtained, similarly to caprylic anhydride, from pelargonate of baryta
by means of chlorophosphoric acid.

Colourless oil, lighter than water, solidifying at 0° to a mass of fine

needles, which melt at 5°. Smells slightly rancid in the cold, but vinous
and aromatic when mixed with hot aqueous vapour.

30 C
34 H
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Evolves slight fumes when heated and is resolved into benzoic and

pelargonic anhydrides, products of the decomposition of pelargonic

anhydride mixing with them. Exposed over night in single drops to

the action of moist air, it becomes filled with needles of benzoic acid.

Easily decomposed by alkalis, yielding benzoate and pelargonate of

the alkali.

Pelargone.

Cahours. Chem. Soc. Qu. J. 3, 240.

Pelargonate of baryta yields by dry distillation, carbonate of baryta
and a brown oil which solidifies on cooling. This, when pressed
between paper, leaves a solid residue which crystallises from ether in

large scales having a pearly lustre.

It is violently acted on by nitric acid and transformed into a nitro-

genized acid.

Oxygen nucleus C^^H^'O^.

Anchoic Acid.

C18H1608 = CisHisO^O".

G. B. BuCKTON, (1857.) Chem. Soc. Qu. J. 10, 166; J. j)}: Chem.

73, 36; Lieh. Kopp. Jahrh. 1857, 303.

C. WiRZ. Ann. Fharm. 104, 265.

Anchoic acid (Buckton), from ayxw, I suffocate. Lepargylic acid (Wirz), derived

from pelargonic acid by transposition of the letters.

Formation and Preparation. 1. From Cfiinese-wax.— When Chinese-

wax is heated for several hours with 4 or 5 times its volume of nitric

acid of sp. gr. 1*S9, the liquid which passes over being poured back, a

green-coloured distillate is obtained containing caprylic, cenanthylic, and

butyric acid, and a residue from which, after dilution with water, a buttery
mass separates. This is filtered ofl!"; the acid filtrate is evaporated to crys-
stallisatiou ; and the separated crusts are purified by pressing, melting,

washing with ether, and recrystallisation from hot water: anchoic acid

then separates, while suberic acid and pimelic acids remain in the mother-

liquor. (Buckton.) Cerotic acid treated with nitric acid also yields
anchoic acid, but less easily than Chinese-wax. (Buckton.)

2. From Cocoa-nut-oil. — The mixture of suberic acid and anchoic

acid obtained in the manner described at page 206, is recrystallised till

the first separated crystals consist of pure anchoic acid, or such as, on

fractional precipitation of its ammonia-salt by nitrate of silver, yields a

silver-salt of the composition of anchoate of silver. (Wirz.)
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Properties. Snow-white, nodular masses. (Buckton.) Round grains,

resembling suberic acid but of greater hardness. (Wirz.) Melts at 114°— 116° (iSuckton); at 115*^ in part, at 124° completely, and on cooling
solidifies to a finely radiated mass having a pearly lustre. (Wirz.) Sub-

limes, when more strongly heated, with partial decomposition and forma-
tion of white, inodorous fumes, which have a sufl'ocating efi"ect when
inhaled. (Buckton.) Volatilises partly when its aqueous solution is

evaporated. (Wirz.) Tastes but slightly acid. (Buckton.) Has a

strong acid reaction. (Wirz.)

18 C
16 H
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Anchoate of ammonia forms with cliloj'ide of calcium, a gelatinous

precipitate ;
with acetate of lead, Avhite

;
with protosidphate of iron,

whitish. With sesquichloride of iron, bright brick-red; and with sulphate

of copper, bluish green. (Wirz.) It also precipitates the salts of zinc,

and mercurous and mercuric salts. (Backton.)

Anchoate of Silver.— Neutral.— Obtained from the ammonia-salt by
double decomposition, as a white powder, changing readily when moist,

(Wirz). White flakes which do not change at 120°, and are but slightly
soluble in water, (Buckton.)

At 100°. Wirz. Backton.

18 C
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layer of oil forms on the surface, which is completely removed by
repeated filtration through wet filters. The filtrate yields, on addition

of hydrochloric acid, another oil, which is digested with hydrated oxide

of lead till the acid reaction ceases (whereby a flocculent precipitate is

formed, which becomes smeary and adhesive), and then mixed with

soda and a largo quantity of water. The milky fluid thus formed,
becomes clear by depositing an oil, which is washed with water, first by
itself and then after solution in ether. The ethereal solution evaporated
in vacuo leaves crotonol, amounting to 4 p. c. of the cruton-oil.

properties. Colourless or faintly wine-yellow, tough, turpentine-like

mass, having a faint odour. It is the constituent of the croton seed

which irritates the skin, not that which purges.
It cannot be distilled.

Schlippe.
mean.

18 C 108 .... 70-13 69'8l

14 H 14 .... 909 9-35

4 O 32 .... 20-78 20-81

C'SH»0< 154 .... 100-00 100-00

Decompositions, 1. When heated in vacuo (at 50 mm. pressure) it

blackens, but does not distil. On heating crotonol in a stream of carbonic

acid to 130°—ISO'', but little water passes over; the residual portion is

less acrid than crotonol. — 2. Crotonol is decomposed by heating, evolv-

ing mild fumes.— 3. When distilled with water, either pure or contain-

ing sulphuric acid, it yields an oil (mould-oil) which passes over, colour-

less at first but afterwards black; floats on the distillate; cannot be dis-

tilled by itself, even in vacuo at 200"; and has a very nauseous and

mouldy smell, and leaves a black resin which gives with alcohol a turbid

solution precipitable by basic acetate of lead.— 4. Dissolved in absolute

alcohol and cooled, it does not yield crystals when ammonia is passed
into it.— 5. Does not combine with concentrated hisidphite of soda. —
With melting sodium, it violently evolves gases and becomes still more
viscid and resinous, so that the action of the sodium soon abates.— 7. By
boiling with a solution of potash, or soda, it is converted into a browu
resin which no longer reddens the skin.

Alcoholic crotonol does not precipitate metallic salts.

Chlorine -nucleus C'^CIH".

Chloride of Pelargyl.

C'8C1H"0* = C'8H"C1,0'.

Cahours, Chem. Soc. Qu. J. 3, 240; Compt. rend. 39, 257.

Chlorure de p^largyle, Chlorpelargyl.

Formation, (p. 369). The mixture of chlorophosphoric acid and
chloride of pelargyl which passes over in the action of pentachloride of

phosphoras on pelargonic acid is separated by repeated distillation and
removal of the first portion of the distillate, till the boiling point becomes
constant
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Colourless liquid, which boils at 220°. Denser than water. Has a

powerful odour. Emits strong fumes in the air. Becomes heated when
mixed with alcohol and forms pelargonic ether. By hydrated oxide of

phenyl it is converted, with evolution of hydrochloric acid, into a volatile

liquid, which, by boiling potash, is resolved into hydrated oxide ofphenyl
and pelargonic acid:

Ci2H60^ + C18C1H1702 = HCl + C30H22O*.

Nitrogen-nucleus C^^N^H^^.

Acetonine.

C^«N2H^« = Ci«N2Hi«,H^

Stadeleb.. Gott. Nachrichten 1853, 121
;
Pharm. Centr, 1853, 433;

JSf. Ann. Chim. Phys. 42, 226 ; more fully, Ann. Pharm. Ill, 308.

Formation. 1. The solution of ammonia in acetone leaves by sponta-
neous evaporation, a colourless syrup, which in time changes into aceto-

nine. — 2. This compound is likewise formed when acetone saturated

ammonia is heated to 100° in a sealed glass tube.

Properties. Colourless liquid, having a peculiar urinous odour, and a

burning taste and alkaline reaction.

Readily soluble in water. The aqueous solution becomes turbid for a

while when heated. Potash separates acetonine from it in oily drops.

Chloroplatinate ofAcetonine.
— C'^H^^N'^jHCljPtCP Lustrous, orange-

coloured four-sided prisms with oblique terminal faces. Soluble in water
and in boiling alcohol containing hydrochloric acid. Insoluble in ether.

Gives by analysis 27*96 p. c. platinum, the formula requiring 27*37 p. c.

Oxalate of Acetonine.— C^^H^xa^C^H^O^ + 2Aq. Crystallises from
the hot saturated alcoholic solution in delicate colourless prisms, which
lose 2 At. of water at 100°, are decomposed at a higher temperature, are

readily soluble in water, but insoluble in ether. The crystals give by
analysis 50 00 p. c. carbon, and 8*41 hydrogen, the formula requiring
50*38 C, and 8*40 H. They give off 3*43 p c. (1 At.) water at 100°.

Acetonine is readily soluble in alcohol and in ether.

Fittig {Ann. Pharm. 110, 17) could not, in a great number of experiments,
obtain acetonine by the method above given, but by spontaneous evaporation of the

acetone which had been saturated with ammonia and heated in the water-bath, he

obtained crystals of paracetone with 6 At. water (C^H^O- + 6Aq). Stadeler, however

{Ann. Pharm. 100, 300), maintains his former statements, and attributes Fittig's
results to errors of experiment (see additions to vol. ix, at the end of this volume).

Thiacetonine. C^^H^^NS*.

Stadeler. loc, cit. (compare ix, 14).

Produced by the action of ammonia and sulphuretted hydrogen on
acetone :

3C6H60* + NH3 + 4HS = C»«H»»NS< + 6 HO
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Acetone is treated with ammonia and sulphuretted hydrogen alternately,
till an oily liquid is obtained, floating on a crystalline pulp of sulphydrate
of ammonia. This liquid, which has an extremely fetid odour, is some-

times merely a mixture of oily basic products, but sometimes it contains

also a crystallizable base, which is thiacetonine.— To separate this base

the crude oil is digested with ether ; hydrochloric acid is added by drops,

and the resulting solid product is freed from an adhering syrupy liquid

by washing with ether,t solution in water, evaporation to dryness, and

washing with alcohol. Hydrochlorate of thiacetonine is thus obtained

from which the base itself may be precipitated by ammonia.
^

Thiacetonine appears also to be produced by the dry distillation of

sulphydrate of carbothiacetonine ;

C20I^18N2II^2HS == C"H»9NS^ + ^C^NS^H

Sulph. of carbothiace-
.

Thiacetonine. Hydrosulphocyanic
tonine. acid,

or by boiling the alcoholic solution of that substance :

C20Hi8N2s4,2HS + 4 HO = 2C03 + NH<S,HS + C"'H"NS<

Thiacetonine has a very faintly sweet and, at the same time, rather

bitter taste ; its odour is not peculiarly repulsive. It dissolves readily in

alcohol and ether, and may be obtained in good crystals from the alcoholic,

and likewise from the ethereal solution, if the latter be poured upon water

in a tall vessel and tlie ether left to evaporate. The crystals, heated in

a glass tube, melt and sublime completely in colourless oil-drops which

partly solidify in the crystalline form on cooling. Heated with soda-

lime, it gives off" ammonia in large quantity, and yields oily drops which

smell like cbinoline and solidify after a short time in the crystalline

form. Heated with nitre and hydrate of potash, it forms a saline mass,

rich in sulphuric acid.

Thiacetonine dissolves without decomposition in hydrochloric, nitric,

sulphuric, and acetic acid, forming crystalline salts. — The hydrochlorate

crystallizes from its aqueous solution by spontaneous evaporation in

beautiful nacreous plates, having angles of 78^ and 102° nearly. It dis-

solves readily in water, much less in cold alcohol, very easily in boiling

alcohol, not at all in ether. Has a faint odour and a peculiar sweet and

bitterish taste. The solutions are neutral. Heated in a glass tube, it

sublimes, leaving a little charcoal and forming oily drops which gradually

crystallize. Nitrate of silver added to its solution throws down chloride

of silver ; but on heating, especially if ammonia has been added, sulphide

of silver is formed.— The original hydrochlorate of th.\&ctiomne {vid. sup.), gave

by analysis 19 p. c. and 16-93 p. c. hydrochloric acid, whereas the formula

C'H'^NS^HCl requires 15-11 p. c. Probably it contained sal-ammoniac; moreover

both determinations were made with only 0-1 grm. of substance. — Chloroplatmate

of thiacetonine is a lemon-yellow crystalline precipitate.
— The nitrate

forms long colourless four-sided prisms with oblique terniinal faces,

sparingly soluble in water and alcohol.— The sulphate, which crystal-

lizes with difficulty, is sparingly soluble in water, insoluble in alcohol.—
The acetate is very soluble in water and alcohol, and difficult to crystal-

lize.— The chromate, obtained by mixing the solution of the hydrochlorate

with chromate of potash, is a thick yellow flocculent precipitate which

gradually becomes crystalline.

Thiacetonine is probably identical^ with Zeise's alccethine (ix, 12).
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Carbothiacetonine. C^^H'^N^s*.

Stadeler. he. cit.—Further, Ann. Fharm. Ill, 316.

Produced, as a sulpliydrate, by the action of aqueous ammonia and

bisulphide of carbon {i. e. of sulphocarbcnate of ammonium) on acetone :

3C«rP02 + 2NH'<S.C^S< = 6H0 + C20Hi8N2S4,2HS

The sulphydrate of carbothiacetonine thus produced is a crystalline body
[originally obtained by Hlasiwetz [ix, 14], who however assigned to it the improbable
formula 2C'5H6S,C-H2NS- + 2(C«H«,C."NS=) = C-OH-CN-'SS], which, gives by
analysis 45*54 p. c. carbon, 7'13 hydrogen, 10"69 nitrogen, and 37*23

sulphur, agreeing nearly with the formula C**'H^''!N^S'', which requires
45-46 C, 7-58 H, 10-61 N, and 36-35 S. — Its alcoholic solution mixed
with bichloride of platinum yields a brownish yellow amorphous preci-

pitate, which may be dried at 100°, without decomposition, and then

yields by analysis 22-84 p. c. C, 3*32 H, 5-48 N, and 37*64 Pt., repre-
sented, according to Stadeler, by the formula C'*'Hi8N*SSPtS=» + PtCP,
requiring 22-63 C, 340 H, 528 N, and 37-19 Pt. Its formation may
be represented by the equation :

C20HisN2S'',2 HS + 2 PtCF = 2 HCl + (C-oHi^^N^S^PtS^ + PtCl")

Hlasiwetz assigned to this precipitate the formula C^oH-'gN^S^, 3 PtS^.

Primary Nucleus C^^H^".

Oxysulphi-nucleus Ci8(S02)^H>«0».

Sulphocamphoric Acid.

Pn. Walter. (1840.) Ann. Chlm. Fhys. 74, 38; J. pr. Ghent. 21, 241;
Ann. Fharm. 36, 59; JSf. Ann. Chim. Fhys. 9, 177.

Acide sulfocamphorigue, CampherschwefelsUure.

Formation. By the action of anhydrous, fuming, or common sul-

phuric acid on camphoric acid.

Preparation. Finely powdered camphoric acid is introduced in small

portions into a platinum capsule half filled with oil of vitriol, so that the

oil of vitriol remains in great excess, whereby the camphoric acid is dis-

solved to a perfectly limpid liquid. When either fuming or anhydrous sulphuric
acid is used, sulphurous acid is evolved, and the fluid becomes yellow or brown and

afterwards darker. On carefully heating the solution, bubbles of carbonic

acid are evolved from 45° to 50^, more abundantly at 60°, so that to pre-
vent overflowing, the basin must be frequently removed from the water-
bath. The liquid is stirred, and the heating continued as long as car-

bonic acid is evolved, and the now brown liquid is diluted with a large
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quantity of water and allowed to stand for several days, whereupon the

undecoinposed camphoric acid is deposited, together with a green sub-

stance which colours the aqueous mixture green. The liquid is filtered

and evaporated to crystallisation in vacuo over sulphuric acid, which is

frequently renewed ; the crystals are drained on a funnel, repeatedly

jiressed between blotting paper, afterwards ground and again pressed to

remove the adhering sulphuric acid as much as possible, then dissolved in

alcohol, and the]solution is allowed to evaporate spontaneously. The crys-
tals obtained are collected, pressed, and again recrystallised from alcohol,
until they are nearly colourless, then onco more crystallised from water
and allowed to dry in the air on blotting paper. Formerly Walter decom-

posed the mixture of sulphocamphotic acid and oil of vitriol with carbonate
of baryta or oxide of lead, then the baryta-salt with sulphuric acid, or

the lead-salt with sulphuretted hydrogen; but in this manner ho never
obtained the acid dry or of constant composition, but contaminated with

sulphuric acid, as the lead-salt is accompanied by a product of decomposi-
tion containing sulphuric acid. This sulphuric acid Walter formerly

erroneously supposed to be derived from the sulphocamphoric acid by its

decomposition in the evaporation of its aqueous solution.

Frojyerties. Hydrated sulphocamphoric acid forma colourless, six-

sided prisms. It has a very sour taste, and makes the teeth feel blunt.

In vacuo the crystals lose 4 At. of water := 1 2'o p. c. (Calculation 12-49 p. c),

and also their crystalline structure, passing into anhydrous sulphocam-
phoric acid, which likewise remains on evaporating the aqueous solution

to dryness in the water-bath.

Dried in vacuo.
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passed through aqueous sulphocamphoric acid, a viscid oil separates,

sinking to the bottom; this oil burns with a greenish flame when heated.

Combinations. Sulphocamphoric acid is very readily soluble in wafer;

single scales dissolve almost instantaneously, moving rapidly to and fro;
the anhydrous acid dissolves even more quickly and with more rapid
movements.

Soluble in hydrochloric, nitric and cold sulphuric acid, without decom-

position.
Insoluble in bisulphide of carbon.

Sulphocamphoric acid is bibasic. All its salts are soluble. Only
neutral salts = C'«H"M^S='0^=' are known.

Sulphocamphorate of Ammonia. — Concentrated aqueous sulpho-

camphoric acid is supersaturated with ammonia, and the mixture allowed
to evaporate spontaneously in the air (in vacuo nearly all the ammonia

escapes). This salt has a somewhat variable composition, owing to the

tendency of the ammonia to escape.
Needles grouped in stars, having an acrid, pungent taste. Reddens

litmus. Very soluble in water, somewhat soluble in alcohol.

18 C
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The filtered solution leaves on evaporation a colourless, or slightly

yellow, gummy, non-crystalline mass, easily detached. (When the mix-
ture of sulphuric acid and sulphocamphoric acid, diluted with a large

quantity of water is neutralised with carbonate of baryta, a yellowish,

impure salt is obtained, other products of decomposition being mixed
with it.)

Tastes unpleasant, very saline and at the same time sweet. Reddens
litmus slightly. Burns when heated on platinum-foil, and leaves a

greenish white mass, which is a mixture of sulphide of barium and sulphate
of baryta.

Walter.

2 BaO 153 .... 3953 3950
18 C 108 .... 27-88 28-40
14 H 14 .... 3-61 3-63
10 O 80 .... 20-68 2018
2 S 32 .... 8-30 8-29

Ci8H"Ba2S"Oi^ 387 .... 100-00 lOO'OO

Sulphocamphorate of Lime. — Aqueous sulphocamphoric acid is neu-

tralised with lime-water and the solution evaporated in vacuo over oil

of vitriol, a non-crystalline residue remaining.
Soluble in water, less soluble in alcohol.

Walter.

2CaO 56 .... 19-31 19-2
18 C 108 .... 37-24 34-6
14 H 14 .... 4-82 5-0
10 O 80 .... 27-59 30-3
2 S 32 .... 11-04 10-9

C«H"Ca2S20i2 290 .... 100-00 100-0

Sulpliocamphorate of Lead.— Prepared like the baryta-salt. The
solution evaporated over the water-bath, in vacuo, or spontaneously,
leaves an amorphous mass, which yields a white powder when ground.
Tastes sweet, like other lead-salts. Reddens litmus. When heated on

platinum foil it burns and leaves oxide of lead. Soluble in water,
insoluble in alcohol.

Dried in vacuo or at 120°-130°. Walter.

18 C
14 H
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until no more sulphate of baryta is precipitated, and the green filtrate is

evaporated over the water-bath, sulphate of baryta is continuously precipi-
tated, and at last a solution free from baryta remains, which crystallises
on evaporation. In vacuo, at the common temperature, the green filtrate

may be evaporated without undergoing decomposition. Accordingly a
double salt first forms in the cold, which deposits sulphate of baryta when
heated. As the sulphuric acid can form only at the expense of the

oxygen in the organic substance (or the oxide of copper), the crystallised
salt must contain a modified sulphocamphoric acid.

SulphocampJiorate of Silver. — When aqueous sulphocamphoric acid ia

neutralised with oxide of silver, the filtered solution evaporated in the

water-bath or in vacuo, deposits crystalline crusts
;
but it often becomes

yellow, and then yields a salt having a faint yellow colour.

Sometimes colourless, sometimes yellow crystalline crusts, having a

very disagreeable and strongly metallic taste. ."Reddens litmus. Less
soluble in water than the sulphocaraphorates above described. Sparingly
soluble in cold alcohol, more soluble in hot alcohol.

Walter.

2 Ag 216-2 .... 46-37 46-38
18 C 108 .... 23-18 23-02
14 H 14 .... 3-00 2-99
12 O 9G .... 20-59 20-72
2 S 32 .... C-86 6-89

Ci8H»Ag2S20i2 .... 466-2 .... 100-00 100-00

Sulphocamphoric acid dissolves very readily in common and in

absolute alcohol.

It is soluble in ethei\

It is insoluble in cold, and very sparingly soluble in hot oiloftur-
pentine.
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Page 133.

Action (\f Potash and Soda on Organic Compounds.— The action of

tliese two alkalis on organic substances is not always tlie same, the use of

potash being more advantageous than that of soda, for the production of

certain compounds. The two following instances of the difference of

action have been particularly examined by Possoz. {N . Ann. Chim.

Fhys., 56, 301):

1. Formation of Oxalates. When starch, sawdust, straw, bran, wool,

silk, leather, horn, &c., is heated with strong potash-ley to a temperature
between 200° and 225", the solid matter dissolves and forms a brown mass

containing a considerable quantity of ulmic acid; and on continuing the

heat, the mass becomes yellow and whitish, and the ulmic acid is converted

. into oxalic acid, together with acetic and formic acids. With 300 pts.
of hydrate of potash to 100 pts. of organic matter dried at 100', starch

yields 125 pts. of oxalic acid; sawdust, 70; straw, 100; hay„ 140; bran,

150; wool, 10; silk, 12; leather, 6; horn, 20.

When soda is used instead of potash, ulmic acid is first produced as

above ;
but when the heat is continued, the oxalic, acetic, and formic acids

appear to be decomposed nearly as fast as they are formed; their pre-
sence may indeed be recognised during the whole course of the action;
but at whatever point the operation may be stopped, or whatever propor-
tion of soda may be used, the quantity of oxalic acid obtained is always
very small—and sometimes, as in the case of wool, silk or leather, abso-

lutely nothing.
This destructive action of soda appears to be due to the comparatively

high temperature at which it melts; even when'potash is used, the product
is much diminished if the heat is allowed to rise too high. But when the

hydrates of soda and potash are mixed in such proportion that the mass
shall fuse at nearly the same temperature as pure potash, the quantity of

oxalic acid produced is the same as when potash alone is used, or may
even be greater. The addition of soda in certain proportions renders it pos-
sible to operate on a larger quantity of organic matter, and the quantity of

oxalic acid produced increases in the same proportion. A mixture of 1 pt.
of hydrate of soda with 3 pts. hydrate of potash decomposes -j^g-more starch

than pure potash; 1 pt. of soda with 2 pts. potash, decomposes | more;
a mixture of the two alkalis in equal parts decomposes about the same

quantity as pure potash; a mixture 2 pts. soda and 1 potash decomposes
Jg- less

;
3 pts. soda with 1 pt. potash,

i less
; and with a still larger

proportion, the quantity of oxalic acid produced is very small.

VOL. XIII. 2 c
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2. Formation of Cyanides. Soda, either pure or carbonated cannot be
used to replace potash in the manufacture of ferrocyanides (vii. 453).
If used alone, it yields a much smaller product; and the addition of soda
to the potash diminishes instead of increasing the quantity of cyanide
formed. The cause of this difference appears to be that the deoxidation
of soda by carbon requires a higher temperature than that of potash;
and in consequence of this higher temperature, Ihe animal matter is de-

composed and gives off its nitrogen in the gaseous form, before the sodium
is set free and enabled to unite with the carbon and nitrogen. In prepar-

ing cyanides by passing nitrogen gas over charcoal impregnated with an
alkaline carbonate, it is found that when carbonate of soda is used, a much

higher temperature is required than with potash. (Possoz.)

Page 170.

Alcohol-radicals, &c. from Boghead Cannel Coal. — The light oil {A)
obtained by distilling Boghead Cannel coal at a gentle heat, contains

alcohol-radicals ^"1121+2 or (C^Hn
+
i)*; hydrocarbons C'^H^" homolo-

gous with defiant gas ;
and hydrocarbons C'^f-H'^""^ homologous with

benzol.

1. The oil has a specific gravity of 0*750 at 15°, and begins to boil at

141°. By treating it with fuming nitric acid or with a mixture of nitric

and sulphuric acids, separating that portion of the oily liquid which is

not altered by the action of the acid, washing it with aqueous alkali,

drying it by contact with a solid alkaline hydrate, rectifying over

sodium, andrepeated fractional distillation, the following alcohol-radicals

are obtained.

Name.
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bromic acid, the middle layer of organic bromine-compounds (C),
the lowest of aqueous hydrobromic acid (of sp. gr. 1"320, containing
37 1'.

c. HBr).
The organic bromine-compounds (C) when repeatedly treated with

alcoholic solution of potash and sodium, reproduced the hydrocarbons
from which they had been formed. The brominated oil formed from the

portion of the original oil which boiled between 71° and 72", yielded
Crt^^roy^^ne (/iea-j/^cne) C'''H'''(vapour-density observed: 3"020; calc. 2"904);
and the brominated oil from the portion boiling between 82° and 88°,

yielded cenanthylene {heptylene) C'*H" (sp. gr. 0'718 at 18°. Vapour-
density, observed: 3-320; calc. 3-386).

3. By treating the mixture of hydrocarbons (J5) distilled from the

bromides, with fuming nitric acid, benzol is dissolved as nitrobenzol, the

alcohol-radicals C'"H*""'''' remaining unaltered. A small quantity of

toluol appears to be likewise present, but no other hydrocarbon of the

same series. (C. G. Williams, Fhil. Trans. 1857, 447; abstr. Phil.

Mag. [4], 13, 134; Chem. Gaz. 1857, 19 and 25; Ann. Fhaitn. 102, 126.

Further; Fhil. Trails. 1857, 737; Chem. Gaz. 1858,285; abstr. ^nw,
Fharm. 108, 384.)

Page 175.

Volatile Organic Bases (natural occurrence).
—

According to 0. Hesse

(Ji pr. Chem. 70, 60) gtiano contains traces of amylamine and trimethyl-
aniine. Both these bases, especially the latter, are likewise found in the

leaves of mangold-wurzel. According to Lucius (Ann. Fharm. 103, 105)
guano likewise contains bimethylamine, 28 lbs. of guano distilled with
lime yielding 0-5 grm. of a platinum-salt agreeing in composition with
the formula C*H^N. HCl. PtCP.

Putrid yeast contains, according to A. Miiller's investigation (J. pr.
Chem. 70, 65) trimethylamine and amylamine, probably also ethylamine
and caprylamine.

— According to Hesse (J. pr. Chem. 71, 471), the volatile

bases produced by the putrefaction of yeast are trimethlyamine, ethyl-
amine, amylamine, and perhaps also caproylamine.

Page 202.

Fatty Acids. — According to Perrott (Compt, rend. 45, 174), fusel-oil

obtained from beet contains several acids of the series O"H'"'0*, viz. vale-

rianic, caproic, oenanthylic, caprylic, and pelargonic acids, the two latter

being the most abundant. These acids exist in the fusel-oil in the form
of ethers, and may be separated as potash-salts by treating with potash
the residue which remains after distilling off the amylic alcohol.

Formic, acetic, propionic and butyric acids have been found among the

product of the dry distillation of Irish peat. (Sullivan, Atlantis, 1, 185.)
2 c 2
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— Acetic, butyric, and valerianic acids have also been found among
the products of the distillation of a lij^ht moss-peat from the Canton
Zurich. (Vohl, Aim. Pharm. 109, 152.) Kraut found caproic and

butyric acids in the residue obtained by evaporating 2j litres of the

water of a spring rising in boggy ground in Hanover, after the water
had stood for some months in a vessel half filled with it. The fresh

water exhibited scarcely any trace of those acids. {Ann. Pharm.

103, 29.)
Lucius {Ann. Pharm. 10-3, 105) found in guano a large quantity of

acetic acid, a smaller quantity of propionic, and very little formic acid.

According to Rebling {Arch. Pharm. [2] 92, 82) butyric acid is j^resent as

an odoriferous principle in guano and in human faDces; also in the e^cre-

ments of carnivorous birds, and of serpents {ibid. 93, 300).
Al. Miiller {J. j^r. Chem. 70, Q5) found in putrid yeast, large quan-

tities of acetic, butyric, caprylic and butyro-acetic acids, very little formic

and polargonic acids, and an acid containing more than 20 At. carbon;
Hesse {J. fr. CJiem. 71, 471) found in putrefied yeast, acetic, butyric and

propionic acids, probably also formic, caprylic and pelargonic acid.'

Page 215.

Action of Alkaline Hydrates on Compound Ethers. — Compound
ethers decomposed by alkalis generally yield alcohols; somciimes, how-

ever, especially with nitric ethers, the product of the decomposition is

not an alcohol but a simple ether, just as in the precipitation of metallic

salts by potash, the precipitate is sometimes an anhydrous oxide instead
of a hydrate.

When nitrate of methyl is introduced into an inverted glass tube

standing over mercury, and a piece of solid potash is passed up together
with a little water, a formation of gas begins in two or three days, and
continues for some weeks. The gas thus evolved is oxide of methyl:

C-'H30,N0^ + KG = C-H^O + KO.NQs.

The quantity of methyl ic ether thus obtained is about f of the theoretical

quantity; the rest of the methyl is probably converted into raethylic
alcohol.

Nitrate of ethyl heated with solid potash, yields a mixture of alcohol
and ether, together with a considerable quantity of brown humus-liko
matter. With dilute potash-solution, nothing but alcohol is obtained.

Sulphide of ethyl under the same circumstances yields nothing but
alcohol.

Bromide of ethyl treated with hydrate of potash sometimes yields
ether. (Bcrthelot, Compt. rend. 49, 212.)
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Page 246.

Bioxyniethylene.

CWO^ = (C^HSO-)^

A. BuTLEROw. Ann. I'harm. Ill, 212 ; Compt. rend. 49, 137.

Dioxymcthylene,

Formation. 1. By the action of oxalate of silver ou iodide of

methylene :

2 C^Ag^Qs + 2 C-H*I2 = C^H^O< + 4 Agl + 4 CO- + 4 CO.

2. By tlio action of oxide of silver on iodide of methylene.
— 3. By

the action of oxide of lead ou acetate of methylene (p. 392).

Prepcwation. When 1 At. iodide of methylene is intimately mixed
with 1 At, oxalate of silver, and heated, a violent explosive action takes

place; but if the mixture be previously triturated with twice its weight
of pounded glass,

— or better, if it be heated under a layer of rock-oil, a
slow regular decomposition takes place; gas is abundantly evolved con-

sisting of carbonic acid and carbonic oxide; and bioxyniethylene sub-

limes in the neck of the retort or passes over with the vapour of rock-oil

into the receiver, and there condenses in a thin white layer, which adheres

closely to the sides of the receiver. It is purified hy pressure between

paper, and washing with ether, alcohol and water, then with alcohol and

ether, in the order here mentioned, and lastly dried over oil of vitriol and
sublimed in sealed tuhes.

FropeHies. Translucent, hard, crystalline crusts having an indistinct

crystalline structure. It is odourless at ordinary temperatures, but emits

a peculiar, sharp, irritating odour when heated. Tasteless, Neutral to

litmus paper. May be sublimed without previous fusion. Begins to

volatilize at 100^, but is not completely vaporized till heated above 150"^;

at about 152°, it melts and immediately afterwards begins to boil. A
lump of it quickly heated, melts and boils at the same time. Vapour-
density 2*07.

Butlerow. Vol, Density.
... 39-08 C-vapour 4 .... 1-6G40

6-78 Ilgas 4 .... 0-2772
• •• S4-14 O-gas 2 .... 2-218«

4 C
4 H



390 ADDITIONS TO VOL. VII.

Decompositions. 1 . Bioxymethylene has a great inclination to take

up an additional quantity of oxygen, being thereby converted into car-

bonic acid and water, and sometimes partially into formic and oxalic acids.

It reduces the oxides of silver and mercury when heated with them. Nitric
acid or a mixture of sulphuric acid and bichromate of potash converts it

into carbonic acid and water. Enclosed, together with spongy platinum,
in a sealed tube containing oxygen, it oxidises slowly at ordinary, quickly
at higher temperatures, yielding carbonic acid and water. Heated to

100° for about 10 hours in sealed tubes with water a,nd peroxide of lead,
it yields carbonate and formiate of lead, in the preparation of this compound
by the process above given, part of it appears to be oxidised by oxygen derived from
the oxalate of silver : for the volume of carbonic acid evolved is greater than that of
the carbonic oxide (they should be equal according to the above equation); and towards
the end of the operation oxalic acid sublimes in crystals : C^H^O'' + 60 = C^H-Q^
+ 2H0 2. With red iodide of phosphorus, it yields iodide of methylene
and is at the same time partially carbonized. — 3. When ammonia-gas is

passed over pulverized oxide of methylene, heat is evolved, a watery
liquid is separated, and a volatile crystalline substance is formed pos-
sessing basic properties.

ComhiTialions. Bioxymethylene does not dissolve in water, alcohol or

ether, when merely boiled with it for a short time; but when heated with
water to 100° in a sealed tube for several hours, it dissolves completely,
forming a solution, which, when evaporated in vacuo, leaves a residue

consisting chiefly of unaltered bioxymethylene.

lodiile of Methylene. C^H'P.

BuTLEROW. Ann. Pharm. 107, 110; 111, 242.

Produced by the action of iodoform on ethylate of sodium ; [possibly
thus :

CHSNaO^ + C2HI3 = Cmn^ + Nal + C^H^QS].

The best result is obtained when 9 at. ethylate of sodium (in not too

concentrated solution and not turned brown by exposure to the air) are

gradually added to 4 at. pulverized iodoform. On adding water to the

product, iodide of methylene separates as an oily liquid which must bo

washed with water and rectified over chloride of calcium.

Yellowish, strongly refracting liquid of sp.gr. 3"342 at -|- 5"; at -|- 2'"

it solidifies to a mass of broad, shining, crystalline laminae.

Butlerow.

2 C 12 .... 4-47 4-88 .... 4-56

2 H 2 .... 0-75 0-82 .... 0-85

2 I 254 .... 94-78 95-30 .... 05-G8

C^H^P 268 .... 100-00 101-00 .... 101-09

Butlerow regards it as probable that the substance which Serullas obtained {Ann.
Chim. Phys. 25, 311), by the action of pentachloride of phosphorus on iodoform, was
iodide of methylene ; also the compound which Brlining produced {Ann. Pharm. 1 04,

187), by treating iodoform with alcoholic potash. This last substance gave by analysis
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4"39 to 4*59 p. c. C, and 93*55 to 92-84 I, numbers which do not agree very well with
the composition of iodide of methylene. Briining assigns to this compound the formula

C^HPO, which requires 4-36 C, and 92-35 L Its sp. gr. in the liquid state is 3-345.
It solidifies in the crystalline form at 6°

;
and boils between 181° and 182°. Vapour-

density 9-55 at 208°, and also at 250°
; by calculation from the formula C^HI-O, for a

condensation to 2 volumes, it is 9'50.

Iodide of methylene is not decomposed by potassium at ordinary
temperatures, but on applying heat, an evolution of gas immediately takes

place, ending with a violent explosion. Sodium, acts in a similar manner,
but the explosion is less violent. When sodium-amalgum containing i of

sodium is rubbed to powder and heated with iodide of methylene, a com-
bustible gas is evolved, and iodide of sodium is formed, together with a
blackish carbonaceous substance which glimmers away when set on fire.

The gas is chiefly hydrogen, but appears to contain a small quantity of

methylene ;
for when it is passed into bromine, after having been freed

from vapours of iodide of methylene and of alcohol by passing first

through alcohol and then through water, and the bromine is afterwards
treated with potash, a small quantity of oil is left undissolved having an
odour like that of Dutch liquid.

— Iodide of methylene treated with
acetate of silver is converted into acetate of methylene.

Chloride of Methylene, C^H'^CP, is produced by the action of chlorine

on iodide of methj^lene. When chlorine gas is passed into iodide of

methylene contained in a retort under water, and the retort is gently
heated, a very volatile liquid passes over into the receiver, and iodine

separates in the crystalline form. The oily liquid, which is chloride of

methylene, is purified by heating it with chlorine and a few drops of

potash-ley, drying over chloride of calcium, and rectifying.
It is a colourless liquid, heavier than water, but lighter than the

iodide: for fused chloride of calcium sinks to the bottom of it. It has a

penetrating odour very much like that of chloroform. Does not solidify
in a mixture of snow and salt. Boils at about 40°.

Butlerow.

2C 12 .... 14-12
2 H 2 .... 2-35
2 CI 71 .... 83-53 82-21

C^H^CP 85 .... 100-00

According to the known boiling points of the chlorides of butylene, propylene,
and ethylene, that of chloride of methylene should be 65° instead of 40°. Now
according to Wurtz, the difference of boiling point between chloride of ethylene and
the isomeric body chloride of ethylidene is 25°. (See additions to vol. viii, p. 376.
If then this same difference between the boiling points of chloride of methylene, and
chloride of methylidine, is also 25°, the latter should boil at 40°, as the compound now
under consideration actually does. Hence Butlerow thinks it not improbable that this

compound is really chloride of methylidene, and consequently that the iodide of methy-
lene above described, is also really an iodide of methylidine ;

but till this point is satis-

factorily ascertained, it is best to designate these bodies as methylene-compounds.

Bromide ofMethylene C'H^Br'*. — Produced by the action of bromine
on iodide of methylene. (Butlerow.)
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Acetate of Methylene,

r c»H808 = C^H2(C*H^07,0*.

BUTLEROW. loC. cit.

Biacetate of methyl-glycol, Zweifach-essigsaures Methyl-glycoL

Formation, By the action of iodide of methylene on acetate of

silver ;

C2H2I2 + Ag".(C4H302)2.0^ = 2AgI + C2H2,(C<H302)2.0^

Preparation. An intimate mixture of the two suhstances in equi-
valent quantities, with the addition of crystallisahle acetic acid, is heated
to 100° for some hours

; the resulting mass is distilled in an oil bath ;

the distillate is rectified, the portion which distils above 150° being
collected apart ; this portion is saturated with lime ; and the acetate of

lime is dissolved out by water. Acetate of methylene then separates as

an oil, which is dried by chloride of calcium, and freed from the last

traces of iodide of methylene and acetic acid by distillation over dry
acetate of silver and a small quantity of quick lime.

Properties. Oily liquid, heavier than water, and having an aromatic
taste with pungent after-taste.

10 c
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Page 287.

Chloride of Methyl C'H^Cl.— This compound was first obtained by
Dumas and Peligot, who prepared it by the action of a mixture of sul-

phuric acid and chloride of sodium on wood-spirit. Bunsen obtained a

gas having the same composition and physical properties by the action of

heat on basic perchloride of cacodyl (ix, 347); and Kolbe & Warrentrapp

{Ann. Pliai-m. 76, 37) also obtained a gas of the same composition by
leaving a mixture of equal volumes of marsh-gas and chlorine exposed to

diffused daylight. Gerhardt {Traite de Chim. org. i, 5GG) regarded the

first only of these products as C-H'.Cl ; the two latter as C-H'^Cl.H.

Baeyer {Ann. Pharm. 103, 181) has endeavoured to decide upon the

identity or non-identity of the gases obtained by the above three methods

by examining their absorbability in water.— 1 . For the gas obtained by
the decomjjosition of basic perchloride of cacodyl, he found the co-efiicicnt

of absorption* in water to be at 7° = 5304 ;
at 14° = 4-172 ; at 20^^

= 3-462 ; at 25° = 3 034. This gas also forms with water below 6"

a solid colourless hydrate which separates in amorphous films when the

gas is passed into cold water, but may be obtained by slow cooling in

large crystals, apparently rhombic prisms.
— 2. The gas produced by

the action of sulphuric acid and chloride of sodium on wood-spirit like-

wise forms this hydrate, and the pure gaseous chloride of methyl thus

obtained exhibited the same degree of absorbability in water.— 3. The

substitution-product obtained by the action of chlorine on marsh-gas did

not form any hydrate with water, and exhibited a much lower degree of

absorbability (008 at 14"). Hence Baeyer concludes that the gas pro-
duced by the decomposition of basic perchloride of cacodyl is identical

with chloride of methyl, but that the substitution-product of the action of

chlorine on marsh-gas it merely isomeric with it.

According to Berthelot, on the other hand, the last-mentioned gas is

really chloride of methyl, and may be converted into methylic alcohol by
the action of potash, &c. (see xii, 478.)

Page 319.

Bimethylamilie. (C^H^)MI.N. Gossman, by decomposing sulphite
of aldehyde-ammonia with lime, obtained an organic base, having the

composition C^H^N, which he supposed to be ethylamine {vid ix, 26 j also

Ann. Pharm. 91, 122). It has however been shown by Petersen {Ann.
Pharm. 102, 317) that the base thus obtained is not ethylamine, but the

metameric substance bimethylamine.
— This was proved by subjecting

the base to the action of iodide of ethyl, whereby the iodide of himethyU
biethi/lium (C''H')*(C*H')''N was produced (see next page).

Bimethylamine may also be obtained from sulphite of aldehyde-

ammonia, without the action of lime, viz. 1. By heating the compound
to HO'^ or 150° in a sealed tube, and boiling the resulting brown mass

* The coefficient of absorption of a gas in a liquid, is the volume of gas, reduced to

G°C and 0760 met. pressure, which is absorbed by a unit of volume of the liquid under

the same pressure.
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with hydrochloric acid. Sulphur then separates; the aldehyde is partly
given off, partly converted into acetic acid; a small quantity of sulphuric
acid is also formed; and on distilling the liquid with potash, bimethyla-
mine is given off, while acetate and sulphate of potash remain behind.—
2. By heating an aqueous solution of sulphite of aldehyde-ammonia for

some time, and afterwards distilling it. An ammoniacal liquid then

passes over at first; afterwards sulphur separates; and between 125° and
150°, there pass over— together with sulphide of ammonium and sulphite
and acetate of ammonia— oily drops of liquid having the odour of garlic,
and consisting of bisulphide of ethyl C*H*S^, the quantity of which
increases when the dried contents of the retort are heated with water
somewhat more strongly than before. The liquid gave by analysis 51-8 p. c.

sulphur, the formula C'H^S"^ requiring 52-46 p.c After the sulphide of ethyl
has passed over, bimethylamine is evolved together with carbonic acid,
and in the retort there remains sulphate of bimethylamine, together with
ammoniacal salts. (Petersen.)

Bimethylamine is volatile, with a strong ammoniacal odour : gaseous
at ordinary temperatures. Its boiling point appears to lie between
10° and 15°.

Hydrochlorate of Bimethylamine C^H^N.HCl, formerly mistaken for

hydrochlorate of ethylamine, forms lamino-crystalline masses, which are

very hygroscopic and easily fusible. It dissolves readily in water, with

nearly equal facility in alcohol, much less in ether. Gossman's analysis

(^Ann. Pharm. 91, 122) gave 43*0 p. c. chlorine, the formula requiring
43-55.

Platinum-salt C*H'N.HCl.PtCR — Yellow precipitate rather

sparingly soluble in water, less in alcohol and ether.

Analysis gave 393 to 39-6 p. c. platinum, the formula requiring
39-31.

Bimethyl-biethylaramonium. (C=H')2(C*H'')='N. —The iodide of

this radical is obtained by passing gaseous bimethylamine (evolved from
the hydrochlorate by distillation with potash) into iodide of ethyl, by
which it is readily absorbed, and heating the resulting liquid to 100° in a

sealed tube which then becomes filled with white tabular crystals of the

iodide, easily soluble in water and alcohol.

The ailoroplatinate {pmy{C^Wf^C\.ViC\^ was prepared by
decomposing the iodide with oxide of silver, saturating the alkaline

filtrate with hydrochloric acid, and adding bichloride of platinum. The
solution concentrated by evaporation deposited the platinum-salfc in

yellowish prisms or tabular crystals moderately soluble in water, sparingly
iu alcohol and ether.

Petersen.

12 C 72-0 .... 23-43 23*43

16 H 16-0 .... 5-22 52-31

N 14-0 .... 4-55

3 CI 106-5 .... 34-67
Pt 98-7 .... 32-13 32-28

C'-'H'6NCl.PtC12 307-2 .... 100-00
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Page 320.

Trimethylamine (C^H')'N.
— This base bas been found, by Dcssaignes,

in human urine. — On distilling a considerable quantity of the urine, a

liquid was obtained which smelt strongly of ammonia and also like sea-

fish, and turned reddish when saturated with hydrochloric acid. This

solution, when concentrated, deposited a large quantity of chloride of

ammonium; and on evaporating the mother-liquor to dryness, digesting
the residue with alcohol, mixing the alcoholic solution with bichloride of

platinum and recrystallising several times, the platinum-salt of trime-

thylamine was obtained in fine crystals.

Dessaignes.

6 C 36-0 .... 13o8 13-85

10 H 100 .... 3-77 3-94
N 14-0 .... 5-26 5-32

3 01 106-5 ... 40-22 40-23
Pt 98-7 .... 37-17 37-02

CfiH»NCl.PtCI2 165-2 .... 100-00 100-36

G5 litres of liquid obtained by the distillation of previously concen-
trated urine yielded 2,200 grms. of chloride of ammonium and only
17 grnis. of the platinum-salt of trimethylamine, corresponding to

3-7 grms. of the base {Ann. Pharm. 100, 218; Compt. rend. 43, 670).
Dessaignes has also found trimethylamine in small quantity in the

blood of the calf, 12 hours after it had been taken from the animal, the
blood when shaken up with milk of lime emitting the characteristic crab-

like odour of trimethylamine, and yielding, when distilled with lime, an
alkaline distillate from which a small quantity of chloroplatinate of

trimethylamine was obtained in the manner above described. The blood,

immediately after being taken from the vessels, gave no evidence of the

presence of trimethylamine. Hence Dessaignes concludes that blood, as

well as urine, contains a small quantity of some easily decomposible com-

pound which yields trimethylamine as one of its products of decomposi-
tion. {J. Fharm. 32, 43.)

According to Wittstein
( VierteJjahrsschrift, pr. Pharm. 8, 33), trime-

thylamine [or, perhaps, propylamine] exists in Chenopodium vulvaria
and in fresh-water crabs.

[For the description of the organic bases produced by the action of bromide of

ethylene on trimethylamine, and of numerous other organic bases recently discovered by
Dr. Hofmann, see the next volume of this work.]

Page 320.

Mercury-compounds of Tetramethylium.

H. RissE. Ann. Pharm. 107, 223.

a. (C2H=')*NI 4- 2Hgl.
— Produced: 1. By the action of metallic mer-

cury on an alcoholic solution of teriodide of tetramethylium (xii, 321)
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(C-nyP + 2Hg = (C^H^)^! . 2Hgl.— Separates on cooling in small

light yellow prisms, moderately soluble in cold alcohol. — 2. By adding
iodide of mercury to an excess of iodide of tetramethylium in hot alcoholic

solution. The excess of the latter salt then crystallises out first, and
on cooling the light yellow salt separates.

— 3. By treating the following
salt h for some time with metallic mercury, mercurous iodide being formed

at the same time.

Risse.

8 C 48 .... 7-33

12 H 12 .... 1-83

N 14 .... 2-14

2 Hg 200 .... 30-53 30-04 to 30-27
3 I 381 .... 58-17 58-54 „ 58-18

(C2H3)q.2HgI .... 655 .... 10000

h. (C^H^)*NI. oHgl. Produced: 1. By the action of metallic mercury
on pentaiodide of tetramethylamiura. The reaction is not so simple as

that by which the salt a is produced, mercurous iodide being found at

the same time. The supernatant wine-yellow solution deposits the salt

b on cooling, in fine lemon-yellow waxy scales, generally mixed with the

slender light yellow crystals of the salt a produced by the decomposition
of b; their formation may be prevented by stopping the process as soon

as the alcoholic solution becomes decolorised. — 2. When a hot alcoholic

solution of iodide of tetramethylium is mixed with excess of iodide o

mercury, the salt 6 crystallises out on cooling, and the mother-li(iUo

yields crystals of iodide of mercury.

Risse.

(1.) (2.)

8 C 48 .... 5-44

12 H 12 .... 1-36

N 14 .... 1-59

3 Hg 300 .... 34-01 34-55 35-04 .... 35-11
4 I 508 .... 57-CO 57-30 57-22 .... 57-33

(C2H3)<NI.3HgI 882 .... 100-00

(For the Arsenides of Methyl, see additions to vol. ix.)

Page 329.

Zinc-methjl.
— (Frankland. Ann. Fharm. Ill, 62.)

— The action

of zinc upon iodide of methyl is diftcrent according as the mate-

rials are heated in a copper digester or in a sealed glass tube. In the

latter case zinc-methyl is easily produced; in the former, decomposition
likewise takes place, between the temperatures 120° and 200"^; but at the

lower temperatures between these limits, it is imperfect, and near the

higher limit, the product consists, not of zinc-methyl, but of permancut

gases. The cause of this difference appears to be that in the glass tube

only half immersed in an oil-bath, a continual distillation takes place,

the vapour formed ia the lower part of the tube condensing in the
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upper and running down again upon the zinc : whereas the copper-

digester being made of a good conducting material, all its parts aro

nearly at the same temperature and no such distillation can take place.
To enable the formation of zinc-methyl to go on with facility in tho

copper-digester, it is necessary to mix the iodide of methyl either with

common ether or with methylic ether. The decomposition then takes

place more easily than that of iodide of ethyl by zinc, but the product
obtained is not pure zinc-methyl, but contains in addition oxide of ethyl
and oxide of methyl.

Zinc-methyl tckh Oxide of EtJiyl 2C*H''Zu' + C«H"0'.— Three fluid

ounces of zinc-methyl mixed with an equal volume of anhydrous ether

and heated with zinc to 100^ in a copper-digester for G hours, were com-

pletely decomposed; and on opening the digester, very little gas escaped,
the whole of the iodide of methyl having been converted into zinc-methyl.
The product heated in an oil-bath began to distil at .90°, and the distilla-

tion was complete before the thermometer had risen to 140''. On recti-

fying the distillate, it began to boil at 35°; and tho thermometer then
rose quickly to 48°, between which temperature and 51°, nearly the whole
of the remaining portion, constituting tho greater part of the product,

passed over. This liquid which distilled over between these two last-

mentioned temperatures, possessed tho intolerable odour of zinc-methyl,
was extremely inflammable, and exhibited generally the properties of

zinc-methyl. By analysis, however, it gave considerably too much
carbon and hydrogen ;

and the last portion of the distillate, which came
over between 51° and 57°, exhibited the composition of a mixture of

2 at. zinc -methyl (C*H«Zn'-) with 1 at. ether (C«H'»0'), with which also

the observed vapour density, 3*1 2 15, agrees very nearly.
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into the digester till a volume of liquid niethylic etber was condensed,
about equal to that of the zinc-methyl, and the digester was then heated
for three days in the water-bath. The product obtained by subsequent
distillation of the mass was very rich in zinc-methyl, and was easily freed

from a little undecomposed iodide of methyl by means of sodium. On
rectifying the liquid thus obtained, the greater part distilled over at 43°,
the remainder between 43^ and 48°. The two portions gave by analysis
29*54 and 29"59 p. c. carbon and 7'11 and 7*20 hydrogen, numbers

nearly agreeing with the formula 2C*H^Zn^ + C*H®0^ which requires
30-49 C and 7' 62 H. (Frankland.)

Mercuric Methyl C^H'Hg.

G. B. BucKTON. Proc. Boy. Soc. 9, 91
; Chem. Gaz. 1858, 117 ;

Ann.
Pharm. 108, 103.

Compounds of mercurous methyl C^H'Hg^, were prepared by Frankland in 1853

{Ann. Pharm. 85, 381), and by Strecker in 1854 (Compt. rend. 39, 57).

Preparation. 1. By the action of cyanide of potassium on iodide of

mercurous methyl. The latter compound, prepared as described at page
110, vol. ix, and free from every trace of iodide of methyl, is triturated

in a mortar with finely pulverised cyanide of potassium, and the mixture

is distilled by small portions over a gas-lamp. Gaseous products are

then evolved; iodide of potassium is formed; cyanogen is set free, and
remains in the form of paracyanogen; and mercuric methyl passes over

in the form of a heavy liquid which may be purified by washing with

water and rectifying over chloride of calcium. The essential part of the

decomposition is represented by the equation :

C'H3Hg=I + KCy = C^IPHg + KI + Hg -l- Cy.

2. By distilling iodide of mercurous methyl with hydrate of potash or

lime :

2C2H3Hg2I + 2(K0,H0) = CSH^Hg + Cm* + 3HgO -f- HO + 2 KI.

This mode of preparation is not so easy as the former.

Properties. Colourless, strongly refracting liquid, having a faint and

somewhat sweetish taste. Sp. gr. 3-069. Boiling point between 93° and

9G°. Vapour density 8*29.

2C
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a bright flame, giving off vapours of mercury.
— 2. Iodine and hromine

act upon it with violence and a hissing noise, eliminating methyl-gas and

forming iodide or bromide of mercurous methyl :

2 C^FPHg + I = C2H3Hg-I + C2H3

3. With strong sulphuric or hydrochloric acid, it gives off marsh-gas and
forms crystals of sulphate or chloride of mercurous methyl.

C2H^H? r
+ or = C^H* + or

^""gJ HSO< C2H3Hg2.SO<

4. With dilute acids and metallic zinc it yields metallic mercury and

gaseous products. The salts of mercurous methyl are decomposed in like

manner.

Combinations. Mercuric methyl is nearly insoluble in xoater. It

Ci\sso\\es phosphorus readily and sulphur in small quantity.
With bichloride of tin, it forms a crystalline compound, which is

decomposed by water, with formation of C'H'Hg'Cl and a soluble tin-

salt.— The chloride C^H'Hg'Cl is also formed by the action of terchloride

of phosphorus.
Hen ted with mercuric iodide, Hgl, it forms iodide of mercurous methyl

C^H»Hg».I.
It is very soluble in alcohol and in ether, and readily dissolves

caoutchouc and resins.

Nitrate of Mercurous Methyl. C'H'Hg*. NO*.— Obtained by treat-

ing an alcoholic solution of iodide of mercurous methyl (iodide of hydrargo-
iTiethyl, ix, 110) with nitrate of silver, and evaporating the filtrate in A-acuo.

Crystallizes in nacreous lamina), very soluble in water sparingly in

alcohol. At 100"^, it melts to a colourless liquid which solidifies in a

crystalline mass on cooling. Its solution is not precipitated by potash or

baryta-water. Hydrochloric acid and soluble chlorides precipitate
chloride of mercurous methyl in nacreous laminae. The crystallised
nitrate gave by analysis 18-9 p. c. anhydrous nitric acid (NO*) agreeing
with the formula C^H='Hg^NO' -|- Aq. (Strecker, Ann. Pharm.
92, 79.)

Page 330.

Iodoform. C*HP. — The crystals of this compound are hexagonal
combinations, oP . P;—for P, the ratio of the secondary axes to the prin-

cipal axis is 0-9025:1;— P:P in the terminal edges = 133° 36'; in the

lateral edges = 104° 0'. (Rammelsberg, Jahresher. 1857, p. 431.

Kokscharow, Chem. Cenir. 1857, 524.)

For the decomposition of iodoform by ethylate of sodium and by alcoholic potash,
see page 390 of this volume. For the action of light on its solution in bisulphide of

carbon, see Humbert, N. J. Pharm. 29, 352.

Sulphoform. C'HS^ ? By heating a mixture of 1 pt. iodoform and 3 j)ts. of

cinnabar, Bouchardat obtained a small quantity of yellow oil, which he supposed to be

suliihoform. According to Eggert, however {Chem. Centr. 1857, 513), the only liquid
thus obtained (amounting to 4-5 J per cent, of the iodoform), is bisulphide of carbon.
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Page 342.

Chloroform. — This body is produced, together with hydrochloric acid,
by the action of nascent hydrogen (evolved from hydrochloric or dilute
sulphuric acid by the action of zinc) on bichloride of carbon C-Cl*V. ^'*

C2CI* + 2H = C2I1CI3 + HCI

^\u^nn''''l'^^f .}^
''^^'"''^'^ ^y "^«<'^"* hydrogen to the compound

Vnr iiT^
' ""' "" '^^'* temperature. (Geuther, Ann. Pharm.

A mixture of chloroform vapour and ammonia-gas is decomposed at
a heat approachmg to dull redness, yielding chloride and cyanide of
ammonium:

- o j

C=HC13 + 5NH3 = 3NH^C1 + C^N.NH^

If the temperature is raised too high, a brown substance is deposited,
probably paracyanogen produced from the cyanide of ammonium.When a solution of ammonia in absolute alcohol is heated with chloro-
form to between 180° and 190^ formiate of ammonia may be produced as
well as cyanide; in many instances also, neither of these salts is formed
but a considerable quantity of a brown mass probably consistincr for the

Z'l^'^'i paracyanogen. (Ethylamine may also be formed
; but its produc-tion 13 mdependent of the ch oroform, and results merely from the mutual action of

inn oToT
'''°'''-^ ^^^'''^^' ^''^y- 98, 263; Ann. Pharm.

A mixture of chloroform and aniline in equal volumes heated in a
sealed tube to 180° -190°, yields hydrochlorate of aniline and hydro-chlorate of/omy^6i^/ie«y^6iamt«e a base formed by the replacement of3 at. hydrogen in 2 at, aniline by the triatomic radical C==H, dviuff the
formula, C-^Hii(C2H)'"N2 = C-CH'-N-^ :

> fe fe
ti o

C^HCP + 4C12H7N = 2C'2H7N,HC1 + C2«Hi2N2,HCl.

Chloroform does not act on aniline at ordinary temperatures. (Hofmann,\jliem. (jraz. 1858, 259.)
A mixture of potash, alcohol, and chloroform (or bichloride of carbon )heated in sealed tubes to 100° for a week, yields olefiant gas togetherwith formic acid (Berthelot, JST. Ann. Chim. Phys. 54, 87)

4 onn^-''"^'"'""' j%"ot d''/?^'?^'*''^ hy sodium, even when heated with it
to 200 in a scaled tube (Heintz).

For testing the purity of chloroform, Roussin (.V. /. Pharm 34 206)recommends the use of biniirosulphide of iron Fe^S'HN^O* (a salt obtained

nun e of potash, N. Ann. Clam. Phy... 52, 285). Pure chloroform shaken npwith this salt remains colourless; but if it contains alcohol, ether, or
wood-spirit, it acquires a dark colour.
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Page 630.

Urea.

Occurrence in the Animal Body.— Wurtzhas shown (Compt. rend. 49,

US,) that urea exists in chyle and lymph. The following table gives
the quantities of urea found in the blood, chyle and lymph of several

animals :

Name of animal.
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gramme, that of the jugular vein only 0209. — In other cases, on the

contrary, the blood after leaving an organ was found to be richer in ure^
than on entering it,

—the difference appearing to depend upon the physio-

logical condition of the animal.

Formation. I. By the action of Ammonia on Carbonate of Ethyl.
When carbonate of ethyl is heated with ammonia to 100° in a sealed

tube, nothing but urethane (carbonate of ethyl, ix, 274) is produced; but

on heating the mixture to 180°, the urethane is converted by the excess

of ammonia into carbamide or urea :

2 C«HS03 + NH3 = CNH^O* + C^H'O*

Carbonate of ethyl. Urethane.

2 C5H503 + 2 NH3 = C2N2H402 + 2 C<H«02

Carbonate of ethyl. Urea.

Urethane sublimes in the empty part of the tube; and if the watery
liquid be evaporated to dryness, and the residue heated for some time to

100"^, more urethane volatilises, and urea remains behind, still however
mixed with a little urethane, from which it may be freed by washing with

ether. It then exhibits the physical characters of urea and forms the

characteristic crystalline salts with nitric and oxalic acids.— This mode
of formation shows that urea is identical with carbamide (Natanson, Ann.
Pharm. 98, 287).

2. By the Action of Ammonia on Phosgene.
— The product of this

action is a white saline mass, consisting of chloride of ammonium mixed
with carbamide, which Regnault, who first obtained it (Ann. Chim. Phys.

QQ, 1 80), regarded as isomeric, but not identical with urea :

2 COCl + 4 NH3 = C2N2H<02 + 2 NH-iCl

Natanson has, however, shown that the compound thus formed is really
urea. The quantity of it produced is small in comparison with that of

the sal-ammoniac, unless the two gases have been carefully freed from

moisture. To isolate the urea, the chloride of ammonium is decomposed
by excess of baryta-water; the liquid is evaporated to dryness in vacuo

over sulphuric acid; the urea is dissolved out irom the residue by absolute

alcohol; the alcoholic solution is evaporated; the residue dissolved in

water, and the solution treated with carbonate of ammonia to remove

any baryta that may still be present; and the concentrated liquid is

treated with nitric acid, which precipitates nitrate of urea.

According to Bechamp (iV. Ann. Chim. Phys.), urea is produced by
the oxidation of albumen (white of e^g), blood-fibrin, muscular fibrin, and

gluten, with permanganate of potash. According to Stadeler, on the

contrary, the oxidation of albuminous substances by permanganate of

potash produces not a trace of urea, but a somewhat considerable quantity
of benzoic acid

(./. pr. Chem. 72, 251).
On the constitution of urea, see Weltzien, Ann. Pharm. 100, 190; Heintz, J, i)r.

Chem. 72, 129.

Decompositions. 1, When 1 at. urea is heated with 1 at. anhydrous
phosphoric acid to about 40° in a flask connected with several cooled
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U-tulies, the temperature quickly rises to 130° — 140", and a large

quantity of cyanic acid condenses in the first tuhe, while the substance

condensed in the second consists chiefly of cyainelide (insoluble cyanuric
acid, ix, 462).

— There is also formed a small quantity of another body
closely related to cyanuric acid, but more soluble in v/ater, containing no
water of crystallisation, and crystallising in transparent silvery prisms
or groups of needles. — Another part of the urea splits up into water
and bodies belonging to the group of cyanamines, among which ammelide
is found:

r C^QS.H

Lc-N,H-
3 (NS.CW.H*) = NM C^02,H + 2 NH» + 2 HO

Urea.
Ammelide.

(Weltzien,
Ann. Fhai-m. 107, 219.)

2. With hypochlorite of soda, urea yields chloride of sodium, carbonic

acid, water and nitrogen :

C2N2H^02 + 3 (NaO,C10) = 3 NaCl + 2 CO^ + 4 HO + 2 N

The measurement of the volume of nitrogen remaining after the absorp-
tion of the carbonic acid by potash, serves as a measure of the quantity
of urea decomposed. This method is proposed by Leconte {Compt. rend. 47, 2:i7)
for the estimation of urea in urine. By decomposing O'lOO grm. urea with hypochlorite
of soda, Leconte obtained only 34 cc. nitrogen, instead of the calculated quantity,
37 cc, whence he adopts the former number as the basis of tliis calculation.

Combinations, a. Basic Hydrochlorate of Urea, 2C''N^H*,HC1. —
Obtained by adding 1 at. hydrochloric acid to 2 at. urea, and leaving
the solution to evaporate over lime. Crystallises in long parallel accol-

lated laminae, slightly deliquescent. (V. Deesaignes, iV. J. hharm. 25,

31.)

h. WxthCUorideofAmmonixm. a. C*N^H<0^NH<C1,—A considerable

quantity of urine evaporated to a syrup at the boiling heat deposits this

compound in brown crystalline lauiince (mistaken for urea by Fourcroy & Vau-

quelin) which may be purified by draining on a funnel and recrystallisa-
tion. The compound is then obtained, sometimes in square plates half a
millimetre in thickness, sometimes in long needles very much like urea

itself. — From a solution of 1 at. sal-ammoniac with 1 at. urea, sal-

ammoniac crystallises out first, and after its removal, the compound now
under consideration is obtained. — From a solution of 2 at. urea to 1 at.

sal-ammoniac, it crystallises at once. The best mode of preparing it is

to evaporate urine strongly acidulated with hydrochloric acid,
— It may

be repeatedly crystallised in pretence of an excess of urea, but it is par-

tially decomposed by pure water. When it is heated with a quantity
of water not sufficient to dissolve it completely, the liquid first deposits

sal-ammoniac, and the mother-liquor then yields the original compound,
which may again be decomposed by water; and the series of operations

may be repeated till nothing but urea remains. — The dry compound
yields cyanuric acid when heated (V. Dessaignes, N'. J. Pharm. 32, 37).

/3. 2(C^N2H*0^NH^C1) -f C-N2H^02,HC1. — Obtained by dissolving
urea in aqueous hypochlorite of lime or soda, or by mixing a solution of

2 D 2
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urea witli caustic soda, and passiug chlorine througli the liquid as loug as

nitrogen continues to escape. The excess of hypochlorite is destroyed by
adding a little ammonia, the liquid is evaporated to dryness, and the

residue digested in a mixture of alcohol and ether. On evaporating the

solution, tlie compound is obtained in large lamina), which are very

soluble, are decomposed by heat, precipitated by nitric acid (nitrate of

urea) and give off ammonia when heated with potash (0. Beckmann,
Ann. Pharm. 91, 367).

Beckmann.

6C 360 .... 11-13 10-46

6N 84-0 .... 25-1)7

13 H 13-0 .... 4-02 7-18

2NH^ 3G-0 .... 11-13 11-14

3 CI 106-5 .... 32-92 32-89

6 O 48-0 .... 14-83

323-5 .... 100-00

The deficiency of carbon and excess of hydrogen, probably arose from admixture

of the salt with sal-ammoniac. In the memoir, the calculated amount of hydrogen is

erroneously given as 6-49.

c. With Chloride of Zinc, C^H^H^OSZuCl. — A mixture of the alcho-

holic solutions of urea and chloride of zinc, evaporated over oil of vitriol,

yields this compound in hard, transparent, colourless, deliquescent, cry-
stalline geodes, which may be recrystallised from ahsolute alcohol (Xeu-
bauer & Kerner, Ann. Pharm. 101, 339).

Neubauer & Kerner.

C-N^H^O^ 60-0 .... 46-8 46-7

Zn 32-5 .... 23-5 23-3

CI 35-5 .... 27-7 27-6

C-N-H^02,ZnCl 1280 .... 100-0 99-6.

d. With Chloride of Cadinmm, C-N-H^0-,2CdCl. — Deposited on

evaporating the aqueous solutions of urea and chloride of cadmium over

oil of vitriol, in large circular geodes. A mixture of the solutions of

the two bodies in absolute alcohol deposits it as a white crystalline

powder. It is very soluble in water.

Neubauer & Kerner.

C'N2H<0= 60-0 .... 24-9 24-4

2 Cd 111-5 .... 46-0 46-2

2 CI 71-0 .... 29-1 29-4

C2N2H*02,2CdCl 242-5 .... lOO-Q 100-0

e. With Cupric Chloride, C"N^H*O^CuCI.— A syrupy mixture of urea

and protochloride of copper, deposits this salt after standing for soma

time in blue crystalline geodes which are decomposed by water.

Neubauer & Kerner.

C=N-H<0- 60-00 .... 47-2 47-2

Cu 31-68 .... 24-9 24-8

CI 35-50 .... 27-9 27-9

C-N^'H^O^CuCl „ 127-18 .... lOO-Q 99-9
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Compounds of Urea with Organic Acids.

Hlasiwetz. Wien. Akad. Ber. 20, 207j J. pr. Chem. 69, 100; Chem.
Centr. 1856, 481

; Chem. Gaz. 1856, 221.

Dessaignes. N. J. Pharm. 32, 37.

Succinate of Urea, 2C2N^H*O^C^H«0^ — A solution of 2 pts. urea in

1 pt. succinic acid dejiosits prismatic crystals with acuminated ends.

They do not give off any water at 100^, are rather more soluble in water
than oxalate of urea (ix, 171), have an acid reaction : melt at 145°, and

decompose at a stronger heat, giving oft* a fibro-crystalline sublimate

haying the properties of succinimide. A warm solution of the crystals
dissolves magnesia, oxide of zinc, and other oxides in considerable quan-
tity and without evolution of ammonia; and at a certain degree of satu-

ration, a basic metallic succinate sepai'ates out, while a neutral succinate

remains in solution, together with pure urea. (Hlasiwetz.)

12 C
4N
14 H
12 O.
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soluble salt, having a somewhat bitter taste. Melts very easily, giving
off ammonia and leaving charcoal, which is extremely difficult to incine-
rate. It gave by analysis 5*83 p. c. MgO, the formula req[uiring 6-03 p. c.

(Hlasiwetz.)

StyphnateofUrea. — A hot solution of 2 pts. urea and 1 pt. styphnic
acid yields a salt crystallising in yellow needles or laininaa, which do
not give off any water at 100^. They gave by analysis 27'07 per cent,

of nitrogen, whence Hlasiwetz deduces the formula 2CN''H*0',C^H^N'0",
requiring 27'52 percent.

Picric acid does not appear to combine with urea.

Citrate of Urea, C«N'-H*0^2HO,C^'-H50".— Prepared like the tar-

trate, which it resembles in crystalline character.

Hlasiwetz.

14 C 84 .... 34-56 34-28
2N 28 .... 11-52 11-87

11 H 11 .... 4-52 505
15 120 .... 4940 48-80

C-N2H'»OS,2HO,C'2H«0» 243 .... 100-00 100-00

JBemoate of Urea, 2C2N2H*0^C"H«0^ — Urea does not unite with
benzoic acid in aqueous solution; but when urea is added by small

portions to a concetitrated solution of benzoic acid in absolute alcohol,
the liquid being heated at each addition and then cooled, a network of

crystals having the above composition is ultimately formed. The salt is

decomposed by water (Dessaignes). .

Hippurate of Urea.— Hippuric acid dissolves readily in melting
urea, and the solution of the mixture in hot absolute alcohol, yields lami-

nated crystals of a compound whose aqueous solution splits up after a
while into hippuric acid, which crystallises out, and urea which remains
in solution (Dessaignes).

Meconate of Urea, SC^N^H^O^C^H^O".— A hot solution of 4 pts.
urea and 1 pt. meconic acid deposits on cooling scaly prismatic crystals.

Hlasiwetz.

20 C 120 .... 31-57 31-55

6N 84 .... 22-10
16 H 16 .... 4-21 4-64

20 160 .... 42-12

3 C2N2H402,C"H*0" 380 .... 100-00

Gallate of Urea, C^m^Q\C'^WO^\— K hot solution of 2-5 to 3 pts.
urea and 1 pt. gallic acids deposits on cooling, large prisms belonging to

the oblique prismatic system. Their formation requires the presence of

an excess of urea, and they cannot be recrystallised without adding urea
to the liquid.
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16 C
2N

10 H
12 O
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smaller, the more the iron-salt is in excess. The precipitate dissolves in

cyanide of potassium, with formation of ferrocyanide of potassium; the

addition of dilute potash-ley also produces the same salt, with separation
of hydrated ferrous oxide. The precipitate, when exposed to the air in

the moist state, takes up oxygen and turns blue.

Page 472.

Ferricyanide ofpotassium dissolved in water is decomposed by boiling
with excess of hyposulphite of soda, with separation of sulphide of iron.

The slightly yellowish filtrate contains sidphocj/anide and ferrocyanide of

potassium, together with sulphate and hyposulphite of soda and small

quantities of sulphide of iron (J. Lowe, Jahresher. 1857, 273.)

Page 486.

Ferroc!/anide ofAluminum, SFeCy,2APCy^ — Ferrocyanide of potas-
sium added to the solution of an aluminum-salt, even when strongly

acidulated, throws down a precipitate, which after ignition contains

44'8.9 p. c. alumina and 55*1 1 ferric oxide. (C. Tissier, Covipt. rend. 45,

232.)

Tessier.

mean.
18 C lOS'O .... 28-97

9N 126-0 .... .33-80

4A1 54-8 .... 14-70 14-87

3 Fe 84-0 .... 2253 22-36

3 FeCy,2A12Cy3 372-8 .... lOQ-OO

The precipitate is therefore a prussian blue in which the ferric cyanide is replaced

by cyanide of aluminum. The analyses were made with precipitates obtained with

various proportions of alumina-salt and yellow prussiate, the alumina-salt being,

however, always in excess, and the liquid strongly acidulated. (Tissier.)

Page 405.

Decomposition ofCyanides hy Hydriodic Ethers. — Cyanide of mercury
and iodide of ethyl decompose one another to a small amount when the

mixture of their alcoholic solutions are evaporated, more completely when
the same mixed solution is heated to ] 20° in a sealed tube. Iodide of

methyl and iodide of amyl likewise decompose cyanide of mercury under

the same circumstances — When dry cyanide of potassium is heated with

alcohol and iodide of ethyl to 100'^ in a sealed tube, decomposition quickly
takes place, with formation of iodide of potassium and cyanide of ethyl.
Iodide of methyl acts in like manner; iodide of amyl only at 140°—
Cyanide of barium acts like cyanide of potassium.

—
Cyanide oi zinc

does not appear to act on iodide of ethyl below 140°—- 160°, — Iodide

of ethyl is decomposed by cyanide of silver at 1 60° and by cyanide of

lead at 180° with formation of metallic iodide and cyanide of ethyl.

(Schlagdenhauffen, Compt. rend. 47, 740; 48, 228
; Ann. Fharm. 100,

425.)
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Page 10.

Cvprosoferrocyanide of Potassium, 3KCy,2Cu'Cy,2FeCy + 8Aq.
—

1. A liquid consisting of cyanide of potassium and sulphate of copper

containing iron, which had been used for coppering by electrotysis, and
had stood for a long time in an imperfectly closed vessel, was found to

have deposited brown-red octohedral crystals, resembling chrome-alum,
and agreeing in composition with the above formula.— 2. The same salt

was obtained in the form of a chocolate-coloured powder, by boiling

cuprous cj'anide Cu'Cy, with solution of ferrocyanide of potassium, and

leaving the filtered liquid to cool. (Bolley & Moldenhauer, Ann. Pharm.

106, 228.)

Moldenhaner.

(1.) (2.)

14 C 84-0 .... 15-04 15-57

7 N 98-0 .... 17-56 17-41

3 K 117-6 .... 21-03 21-03 .... 20-44

2 Fe 56-0 .... lO'll 10-11 .... 10-48

4 Cu 126-7 .... 22-64 22-64 .... 24-33

8 HO 720 .... 13-62 13-24

K^Fe^Cu^Cj? + 8Aq.... 454-3 .... 10000 100-00

The water in (1), was determined by loss.
'

(For Kiihn's experiments on the action of ferrocyanide and ferricyanide of potas-
sium on the oxides, sulphides and cyanides of copper, see .^nn. Pharm. 87, 127, and
Zeitschr. Pharm. 1859, 93.)

Page 17.

Compounds of Cyanide of Mercury. — The compounds containing
2 at. cyanide of mercury with 1 at. of another salt, such as 2HgCy,KI,
2HgCy,KCl, &c., may be obtained, according to Geuther {Ann. Pharm.
106, 241), in well defined crystals, by dissolving 1 at. mercuric chloride,

iodide, Ac, in a solution of cyanide of 'mercury and potassium, sodium,
&c. For this and other reasons, Geuther prefers representing them by
the formula), KCy,HgCy+ KI, KCy,HgCy-l-KCl, &c. That the
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whole of the cyanogen is not in combination with mercury, is considered

by Geuther to be proved by the fact that these compounds are decom-

posed by arsenious and benzoic acids, with evolution of hydrocyanic
acid.— The compound KCy,HgCy + HgO,CrO^ or 2HgCy + KO,CrO='
(viii, 23), may be obtained in fine yellow crystals by boiling basic

mercuric chromate for some time, with an equivalent quantity of cyanide
of mercury and potassium. The corresponding sulphate does not appear
to exist.

The compound K^FeCy + SHgCy + 4H0 (viii, 25), may be
obtained by agitating a moderately concentrated aqueous solution o

feiricyanide of potassium with metallic mercury; a precipitate of sesqui-
oxide of iron is first formed, mixed with mercury, and the yellowish
filtrate yields the double salt by evaporation, in pale yellow rhombic
tables. (J. Lowe, Jahresher. 1857, 273.)

Page 29.

Compounds of Cyanide of Silver.— Cj'anide of silver and potassium

KCy,AgCy, crystallises, according to Glassford and Napier, in six-sided

tables and rhoml)ic prisms. From the experiments of Baup, however

(iV. Ann. Chim. Phys. 53, 462), it appears that when pure materials are

used, the salt KCy,AgCy, crystallises on cooling in feathery laminas, or

by slow evaporation in six-sided tables, never in rhombic prisms. This

salt requires for solution, 4 pts. of water at 20", and 25 pts. of 85 p. c.

alcohol, at the same temperature. It is not coloured by exposure to

sunshine, and does not make stains on paper or on the skin. The cyanide
of silver precipitated from it by nitric acid, is likewise unaltered by light.

Cyanide of Silver and Sodium, NaCy,AgCy, obtained by saturating a

solution of cyanide of sodium with cyanide of silver, forms anhydrous
laminated crystals. It dissolves in 5 pts. of water at 20°, and in 24 pts.

of 85 p. c. alcohol, at the same temperature.

Cyanide of Silvei; Potassium, and Sodium, 2(KCy,AgCy) + NaCy,
AgCy. Separates from the mother-liquor of cyanide of silver and potas-
sium (the compound used for electroplating), when the cyanide of potas-
sium used in its preparation contains cyanide of sodium. It is always

anhydrous, and crystallises in short rhomboidal prisms (hitherto supposed
to be cyanide of silver and potassium). It dissolves in 4*4 pts. of water

at 15°, and in 22 pts. of alcohol at 17°. (Baup.)
The compound AgCy,HgCy -|- HgO,NO* -f- 4Aq or 2HgCy

-I- AgO,NO' + 4Aq, may be obtained by mixing mercuric nitrate with

equivalent quantities of cyanide of silver and cyanide of mercury. It

forms fine, long needles which melt above 100°, and then detonate,

(Geuther, loc. cit.)

AgCy,HgCy + EgO,SO^ -h Aq or 2HgCy -f AgO,SO» -f- Aq, is

obtained in colourless crystals, by mixing the aqueous solution of 1 at.

cyanide of mercury with 1 at. cyanide of silver and 1 at. neutral

mercuric sulphate, boiling the mixture with addition of water till all

the cyanide of silver and basic mercuric sulphate have disappeared, and

evaporating. (Geuther.)
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Geuther.

2 Hg 200 .... 47-96

Ag 103 .... 25-90 26-00 .... 26-50
O 8 .... 1-92

S03 40 .... 9-59 .... 10-33

2 Cy 52 .... 12-47

HO 9 .... 2-16 .... 3-28

AgHgCy' + HgO.SO'' + Aq 417 .... 100-00

If the materials are not boiled together long enough, a small quantity of a salt is

obtained which crystallises out in needles before the preceding salt, and likenrise

contains cyanogen, mercury, silver, and sulphuric acid.

Page 60.

Cyanide of Methyl with Terchloride of Phosphorus, OH'N,PCl'. —
Produced by the action of pentachloride of phosphorus on acetamide.
As the action is very violent, it is best to mix the chloride of phosphorus with an

equal volume of sand. On distilling the mixture, a considerable carbona-

ceous residue is left, and the compound C*H^N,PCl^ passes over as a
reddish pungent liquid, the greater part of which may be purified by
several rectifications. Its formation cannot be represented by an equation : the

copious residue which is left in the first distillation, shows that other compounds
are formed at the same time. (W, Henke, Ann. Pharm. 106, 273.)

Colourless, mobile liquid which has a pungent odour, and exerts a

strong irritating action on the respiratory organs. Boils at about T2^.

The vapour density determined at 95'' is 3-56 ; at 87°, it is 354, and at

148°, it is 2*4. It takes fire in contact with a spirit flame. (Henke.)

4 C
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This compound when kept in imperfectly closed vessels, soon deposits

bulky white flakes, and then leaves, on distillation, a residue which gives
off phosphuretted hydrogen when heated. It sinks in water, but decom-

poses after a few seconds with the greatest violence, yielding cyanide of

methyl, hydrochloric acid, and phosphorous acid. (Hencke.)

The following compounds are obtained by direct union of cyanide of

methyl with metallic chlorides. The combination is generally attended
with so great a rise of temperature, that external cooling is necessary to

prevent decomposition. Many of them crystallize well and distil without

decomposition ;
but they are all instantly decomposed by water and

alcohol, and cannot be recrystallized from ether. (W. Henke^ Ann.
Pharm. 106, 281.)

Cyanide of Metliyl with Chloride of Titanium, C*H^N,TiCP. — Easily
obtained by direct combination, which takes place without much evolu-

tion of heat. Forms white coherent crystalline crusts, which may be

sublimed. Contains 17'93 to 18'30 p. c. titanium, the calculated quan-

tity being 18-24 p. c. (Henke.)

Cyanide of Methyl with Bichloride of Tin> C*H'N,SnCP.— The com-
bination of these substances is attended with evolution of heat, but not

in sufficient amount to render it necessary to cool the vessel with ice.

The compound is white, crystalline, and sublimes in arborescent frost-

like crystalline formations. It gives by analysis, 33'25 and 84*28 p. c.

tin, the formula requiring 34* 11 p. c. (Henke.)

Cyanide of Methyl with Pentachloride of Antimonv, C^H^!N',SbCP.—
The combination is attended with great evolution of heat, so that it is

necessary to cool with ice. The crystals are white, imperfectly deve-

loped, and sublime without decomposition. By analysis, 37'09 and
38"80 p. c. antimony; by calculation 37'17 p. c. (Henke.)

Cyanide of Methyl with Terchloride of Gold, C^H='N,AuCP.— The two
substances when brought together, form, without much evolution of heat,
a brownish yellow powder Avhich may be freed from excess of the cyanide,

by pressure between paper. Gold, by analysis, 58'21 p. c; by calcula-

tion, 37-10 p.c. (Henke.)

Cyanide of Methyl and Mercury, C^H''N,4HgCy.— Finely pulverised

cyanide of mercury absorbs cyanide of methyl with considerable rise of

temperature, and if the cyanide of methyl is in excess, is converted into

a crystalline mass, in which, after remaining for some months in a closed

vessel, rectangular lamina) may be recognised. The crystals make a

grating noise when crushed with a glass rod. They have a vitreous

lustre, which they lose almost instantly on exposure to moist air, giving
oflT cyanide of methyl at the same time and crumbling to a white powder.
When dried over oil of vitriol, they give off the whole of the cyanide of

methyl. The compound heated in a glass flask turns black, and yields a

sublimate consisting of white crystals mixed with mercury. A sample freed

from uncombiued cyanide of methyl, by pressing it as quickly as possible
between })aiDer, yielded 74-4 p. c. mercury, the formula requiring 73-34

p.c. (0. Hesse, Ann. Pharm. 110, 202.)
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Page 80.

Oxidation of Sulphocyanides.
— When an acidulated solution of a

sulphocyanide is treated with permanganate of potash, the sulphur is

oxidised to sulphuric acid. Aqueous hydrocyanic acid is not altered by perman-

ganate of potash, if a stronger acid is present ; but ill neutral or alkaline solution, it

quickly decolorises the permanganate.
— The sulphur in Slllphocyanides is very

easily oxidised, as by peroxide of manganese or lead in presence of

an acid; in the latter case, sulphate of lead is produced. The formation

of sulphuric acid in these reactions is perhaps preceded by that of a

cyanogen-compound containing less sulphur than sulphocyanogen.
When nitric acid is added to a sulphocyanide, the liquid assumes a

deep red colour, which however is not permanent. Pure, colourless

nitric acid exhibits this reaction only when gently heated, and in that case

sulphuric acid is produced. Red nitrous vapours passed into the solution of

a sulphocyanide produce the red colour immediately, but the formation of

sulphuric acid appears to take place later.— Pure nitrous acid eliminated

from the mixture of a nitrite and acetic acid, does not redden the solu-

tion of a sulphocyanide, probably because the acetic acid does not liberate

the sulphocyanic acid; but a solution of free sulphocyauic acid is red-

dened by the vapours evolved from the mixture of a nitrite with acetic

acid. — The reddening is produced by vapours of hypouitric acid NO*,

probably because that compound is resolved into NO' and NO', the latter

decomposing the sulphocyanide, and the former producing the reddening
witli the liberated sulphocyanic acid. The red colour is immediately

destroyed by substances capable of uniting with the N0^ viz. by metallic

bases and even by alcohol. — The reddening is perhaps due to the forma-

tion of an unstable compound of nitrous acid, similar to the dark-coloured

compound which is formed by the action of nitric oxide on ferrous salts.

(E. A. Hadow, Chem. Scv. Qu. J. 11, 174.)

Pago S3.

Action of Uydriodic Ethers on Sulphocyanides.
— When iodide of

methyl, ethyl, or amyl is heated with the sulphocyanide of an alkali-

metal, earth-metal, or heavy metal in a sealed tube to between 100° and

160°, the iodine is transferred to the metal, and sulphocyanide of methyl,

ethyl, or amyl is produced. With sulphocyanide of mercury only, a

more complicated action appears to take place. Mixed with alcohol and

heated in a sealed tube with iodide of ethyl, it yields a red deposit and a

yellow liquid which contains but little sulphocyanide of ethyl, but when

concentrated, deposits prismatic needles, probably a compound of sulpho-

cyanide of ethyl with mercuric iodide. (Schlagdenhauffen, N. Ann.

Chim. fhys. 56, 297.)

Page 125.

Nitroprussides. From the decomposition of these compounds by boiling with

alkalis into nitrogen, ferric oxide, alkaline nitrite, and ferrocyanide, Gentele (/. pr,
Chem. 74, 199) concludes that their rational formula is NCy',2(FeCyM0).
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Page 168.

.J^^i^^B^ ^'^^^^'
~~ ^^® coefficients of absorption of hydride of

ethyl CH,H m -water Lave been determined by Schickendantz M«n.
rha>m. 109, 116) ; they differ but little from those of the isomeric com-
pound methyl, as determined by Bunsen {Bunsen's Gascmetry, translated
by Roscoe, p. 288).

— The following table exhibits the values.
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On the preparation of absolute alcohol, see Rieckher {N'. Jakrh. Pharm.
10, 308), and on the alteration in the composition of hydrated alcohol

by spontaneous evaporation, whereby a liquid comparatively rich in

alcohol passes olf, and a weaker spirit remains, see A. Vogel, jun.
{Wien. Akad. Ber. 30, 261 ; Ghem, Cenir. 1858, 712).

Page 202.

Decomposition of Alcohol hy the Electric Spark.— When the sparks
from an induction coil are passed through liquid alcohol, the alcohol soon

acquires an acid reaction, deposits black flocks, gives off* gas, and forms a

resinous substance. The decomposition and the evolution of gas are

considerably accelerated by addition of a small quantity of potash. The
evolved gas is similar in composition to that which is produced in the

decomposition of alcohol by heat, but appears to be the result of a more

thorough decomposition. When it is placed in contact with ammoniacal
solution of cuprous chloride, that liquid absorbs carbonic oxide from it,

and deposits a dull copper-coloured substance which becomes brown
when dry, and explodes with appearance of light when heatfd above 100^,
or struck with the hammer ; heated with hydrochloric acid, it gives off a

gas which burns and yields carbonic acid. With an ammoniacal solution

of chloride of silver, the gas forms a white precipitate which becomes

yellow and then brick-red by exposure to light, turns grey when dry, and

explodes like the copper compound. The substance to which these com-

pounds owe their explosive property is present in small quantity only;
it is not removed by strong sulphuric acid, and it appears to be likewise

present in the gas produced by passing the vapour of alcohol through a

strongly ignited tube, inasmuch as that gas forms with ammoniacal solu-

tion of dicliloride of copper or chloride of silver, detonating compounds
resembling those above mentioned (A. Quet, Compt. rend 46, 003; Ann.
Pharm. 108, 110).

2. When electric sparks are passed for a long time through the

vapour of alcohol or ether, gas is eliminated in considerable quantity, and
the alcohol is at length completely decomposed; no water is formed,
and the solid residue consists only of a trace of resin and a small quantity
of charcoal. The gas does not contain ethylene, but it is absorbed by
bromine, forming a colourless liquid which has a sweet taste, smells like

chloroform, and is decomposed by fractional distillation into jtvvo liquids,
one of which passes over between 135"^ and 140° ; and the other at about

240°.

The liquid which passes over between 135° and 140°, does not solidify
at 15°; it is oily to the touch, has a density of 2347 at 0°, and gives by
analysis numbers agreeing with the formula C^H^'Br^ ; it is therefore

isomeric with terbromide of allyl and bromide of bromopropylene :

Perrot.

6 C
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The liquid which passes over towards 5240° likewise retains its

fluidity at 15°; it has a density of 2*9G6 at 0^, and burns with a

reddish fuliginous flame. It gives by analysis nearly constant numbers
which however do not admit of reduction to any simple formula.
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formed on cooliug, tlio upper containing oxide and chloride of ethyl, and
the lower water and hydrochloric acid, with small quantities of ether and
chloride of ethyl. The quantity of ether formed increases with the excess

of alcohol ; and hy continuing the action long enough, a considerable

quantity of alcohol may be converted into ether by the action of a small

quantity of hydrochloric acid. The same transformation takes place,

though more slowly, at lower temperatures, even at 100°. The formation

of ether by the action of hydrochloric acid upon alcohol, probably takes

place in the same manner as by the action of metallic chlorides, chloride

of ethyl being first formed and then acting upon the rest of the alcohol so

as to form ether and hydrochloric acid ;

C^H^Cl + C^H»,H,02 = (C^H*)-0» + HCl;

and the hydrochloric acid thus reproduced, forms a fresh quantity of

chloride of ethyl; and so the process goes on till all the alcohol is con-

verted into ether.

Ilydrobromlc and Ilydriodic Acid act upon alcohol in the same man-
ner as hydrochloric acid. The aqueous solutions of these acids heated

with excess of alcohol to 200'' for ten hours, yield considerable quantities
of ether, together with bromide or iodide of ethyl.

The action of hydriodic or hydrobromic acid upon eth^r produces bro-

mide or iodide of ethyl ; when ether has been heated with excess of the

aqueous solution of either of these acids, the tube contains two layers, the

upper consisting of iodide or bromide of ethyl with a little undecom-

posed ether, and the lower of water, hydriodic or hydrobromic acid, and
ether.

Action of ^fercuric Oxide on Bromide and Iodide of Ethyl.
— After a

mixture of equal parts of bromide of ethyl and dry mercuric oxide has

been heated for 15 hours, the oxide is found to be converted into a white

powder consisting of mercurous and mercuric bromide . The liquid remain-

ing in the tube consists of ether, bromide of ethyl, and acetate of ethyl,
and moreover contains in solution, a crystallizable substance which
blackens when heated, and yields a sublimate of bromide of mercury; no

gas is evolved.

When dry mercuric oxide was heated with iodide of ethyl to 260° for

four hours, an energetic action took place ;
a blackened mass was

formed containing a small quantity of reduced mercury together with a

very mobile liquid ;
and at the same time, such a quantity of gas was

formed that the tube exploded on being opened ; for this reason nothing
could be ascertained respecting the products of the decomposition, except-
ing that a portion of the iodine was set free.— When dry mercuric
oxide was heated with iodide of ethyl for six hours to 100'', iodide of

mercury was formed, together with ether, a small quantity of defiant gas
and a trace of acetate of ethyl (part of the iodide of ethyl remained un-

decomposed).
— When a tube containing iodide of ethyl and dry mercuric

oxide was exposed to the sun's rays for 17 days at the atmospheric tem-

perature, iodide of mercury was formed, and on opening the tube, a

large quantity of gas was given off, a small quantity of ether and acctato

of ethyl remaining behind. The formation of acetate of ethyl is ascribed by
Rpynoso to a secondary action of the mercuric oxide on the ether.

VOL. XII. 2 E
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Action of Water on Bromide and Iodide of Ethyl,
— When bromide of

ethyl is heated to 200° for 12 hours with an equal weight or more of

water, the products formed are common ether, olefiant gas, hydrobromic
acid, and the so-called oils of wine. Part of the bromide of ethyl remains

undecomposed, only a small portion however, if the quantity of water

amounts to three times that of the bromide of ethyl or more.

That iodide of ethyl is decomposed by water at 150°, with formation

of ether, was previously shown by Frankland. According to Eeynoso,
the decomposition of iodide of ethyl by water is exactly similar to that of

the bromide.

Action of Bromide and Iodide of Ethyl upon Alcohol.— When a

mixture of alcohol and bromide of ethyl is heated to 200° for 8 hours,
the alcohol disappears and ether is formed, together with hydrobromic
acid; in this manner, small quantities of bromide of ethyl may convert

large quantities of alcohol into ether
;
a certain quantity of bromide of

ethyl always remains undecomposed. Iodide of ethyl acts upon alcohol

in the same manner, but less quickly. Heated with aqueous alcohol, it

likewise forms ether in greater or smaller quantity, according as the

alcohol is more or less concentrated.

Action of Metallic Chlorides, Bromides, and Iodides on Alcohol.—
The experiments were made, by heating about equal weights (15 grra.)

of the metallic chloride and alcohol of 98 per cent, in sealed tubes to

240° for 7 or 8 hours.— Crystallised chloride of manganese etherifies

alcohol completely, without itself suflfering decomposition. The same

action is exerted, though less completely, by the chlorides of cobalt and

cadmium.— Chloride of nickel etherifies alcohol partially, but a portion
of the chloride is at the same time converted into insoluble, greenish-

yellow, basic chloride. The conversion of alcohol into ether by the pre-

ceding chlorides is not attended with any blackening of the contents of

the tube, neither does any gas escape when the tube is opened. Crys-
tallised protochloride of iron etherifies alcohol completely, without

blackening ;
a small quantity of gas is however produced, and the solid

mass remaining in the tube consists of protochloride of iron and a radio-

crystalline substance which is insoluble in water, and is converted by
boiling water into a black powder.

—
Crystallised protochloride of tin

likewise etherifies alcohol completely, and at the termination of the

experiment, a Layer of ether is found in the tube, floating upon a milky

liquid ; gas escapes on opening the tube, and the protochloride of tin

exhibits marks of partial decomposition.
— Mercuric chloride heated with

alcohol to between 200° and 240° decomposes and blackens, and on open-

ing the tube, a large quantity of gas escapes ; ether is also formed. —
V^hen hydrochlorate of morphine or oi cinchonine IS heated with alcohol

to 200°, the mixture blackens, but no gas escapes on opening the tube ;

the liquid contains small quantities of ether.

With regard to the manner in which metallic chlorides convert alcohol into ether,

Reynoso considers it most probable thatj^he etheritication is effected by a portion of

hydrochloric acid liberated from the metallic chloride, which then, on cooling, recom-

binea with the oxyrh'oride or oxide formed in the first instance, supposing that this

latter compound has not been rendered insoluble in the acid by the high temperature.

[Is not the following more probable.'

C^H"',H,02 + ZnCl = C^HSCI + ZnO,HO and

C H',H,02 + C<H*C1 = (C^H«)202 + HCl.]
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Bromide and Iodide of Cadmium act upon alcohol at 240° in the same
manner as the chloride, forming a small quantity of ether j m.ercuric

bromide acts also like the chloride. MeraiHc iodide (prepared by precipita-

tion and then washed and dried) heated with absolute alcohol to 240° for 4 or 5

hours converts the greater part of it into ether, without itself undergoing
alteration. At 300'' the contents of the tube blacken, and a very

large quantity of gas is formed.

Action of Sulphuric Acid upon Alcohol. — The results obtained by
heating together sulphuric acid and alcohol in sealed tubes, vary greatly
with the strength of the acid, the temperature, the duration of the experi-

ment, and the proportions of acid and alcohol used. Experiments with

sulphuric acid of various strengths, containing from 81 "6 to 0*5 per cent,

of anhydrous acid and heated with alcohol in various proportions to

between 100^ and 200°, showed that the temperature must be raised

higher and the action continued longer, in proportion as the acid is more
dilute. The products which may be formed are defiant gas, the oils of

wine, ctliylsulphuric (sulphovinic) acid, and ether, frequently also sul-

phurous acid.— With a large excess of alcohol, ether and ethylsulphuric
acid are generally the only products ; when the sulphuric acid is in large
excess, the mixture strongly heated, or the action continued for a con-

siderable time at a lower temperature, only a small quantity of ether is

produced.
— At high temperatures, olefiant gas is found among the pro-

ducts of decomposition ; this gas is never formed between 100° and 120°,
but sulphurous acid may be formed within these limits of temperature.

—
The quantity of ether formed is greatest at all temperatures when the alcohol

is in large excess in proportion to the sulphuric acid. With acid of strength

comprised between the limits above-mentioned, the conversion of alcohol

into ether takes place at all temperatures between 100° and 200°, provided
the proportions of acid and alcohol are properly chosen, and the dura-

tion of the experiment is properly regulated according to the temperature.
The formation of olefiant gas does not always take place at the tempera-
tures at which ether is formed, but only at somewhat higher temperatures;
olefiant gas is formed even with dilute sulphuric acid, if the temperature
is high enough, the action continued long enough, and the acid in large
excess in proportion to the alcohol. In most of the experiments on the

action of sulphuric acid upon alcohol, ethylsulphuric acid was also formed
in greater or smaller quantity, excepting when very dilute sulphuric acid
was used

; when ethylsulphuric acid was formed, its quantity appeared
to be in direct proportion to that of the sulphuric acid used.

Action of Sulphates upon Alcohol.— The crystallised salts were heated
in sealed tubes with an equal weight of '98 per cent, alcohol. The
crystallised sulphates of magnesia, manganous oxide, ferrous oxide, zinc-

oxide, cadmium-oxide, cobalt-oxide, and uranic oxide (especially the last)
convert small quantities of alcohol and ether at 240°, without themselves

undergoing any alteration or giving rise to the formation of secondary
products. Alcohol is likewise etherified at 240° by sulphate of nickel,
which however is at the same time partially reduced to a basic salt;
also by cupric sidphate, a portion of that salt being at the same time
reduced to metallic copper, and a considerable quantity of gas evolved.-—
Sulphate of alumina etherifies alcohol completely between 200° and 240°,
without simultaneous formation of gas, and is thereby partially reduced
to insoluble basic salt. When the sulphates of ammonia, potash, soda,

2 E 2
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and lime are heated with alcohol to 240', no definite result is obtained

with reference to etherification. Ferric sulphate heated with alcohol to

240^ forms ether, and likewise a large quantity of gas (containing sul-

phurous acid), and is itself decomposed.
—

Sulphate of alumina and 2)otash

etherifies alcohol completely at 200°, without evolution of gas, but

with formation of a certain quantity of basic sulphate of alumina; etheri-

fication takes place also at 240°, but is accompanied by formation of gas
and of a larger quantity of the basic salt.— Sulphate of alumina and

ammonia etherifies alcohol completely between 200° and 240°, with-

out formation of gases, but with partial formation of basic sulphate of

alumina. When j)otassio-ferric sulphate is heated with alcohol to 240%
the alcohol is likewise wholly converted into ether, but the change is

attended with the evolution of a large quantity of gas and partial forma-

tion of basic ferric sulphate.
— Potassio-chromic sulphate etherifies alcohol

completely at 240° and even at 200°, without formation of gas ;
after

heating to 200°, the solid part of the contents of the tube dissolves

completely in water; after heating to 240°, a small quantity of greenish
residue is obtained insoluble in water.

Reynoso explains the action of sulphates upon alcohol by supposing that a portion

of the sulphuric acid is set free and forms ethyl-sulphuric acid, which, acting upon the

rest of the alcohol, or being decomposed by heat, forms ether and reproduces sulphuric

acid (compare page 237). This view is in accordance with the fact that those sulpiiates,

viz.: the sulphates of sesquioxides, which most readily give up part of their acid when

heated, are likewise those which etherify alcohol with the greatest facility.

Page 237.

Formation of Oil of Wine, 8iC. (Blondeau, N. J.PJiarm., .\xlx, 219, 344, 424).
—

When a mixture of 2 pts. alcohol, 3 pts. oil of vitriol, and 1 pt. water is distilled, the

liquid which passes over above 160° separates into three layers, the lowest of which is

the so-called heavy oil of wine, consisting, according to Blondeau, of sulphetherio acid,

C^H-''0-,S^O'' (x, 518), while the middle layer consists of aqueous sulphuric acid, and

the uppermost of the so-called light oil of wine, which, by fractional distillation, yields
an oily liquid containing equal numbers of atoms of carbon and hydrogen, boiling at

28°, having a density of 0*621 in the liquid state, and a vapour density of 3"9. This

liquid, ethene, may also be obtained by treating pure ether with potassium and distilling

the product, C^H^KO, with dilute sulphuric acid.— Ethene combines with sulphuric

acid, forming ethene-sulphuric acid, the salts of which are composed of C^Fl''S-0',MO.
This salt is formed in a mixture of alcohol and sulphuric acid by heating it to 170°,

whereas at 140° the same mixture yields sulphovinic acid, and at 160° sulphetheric
acid (x, 518). The oil of wine which passes over in the distillation of sulphovinate
of lime consists of butyl-sulphuric acid. [These statements of Blondeau are at

complete variance with the results of former observers, (p. 175 of this volume). The

subject requires further examination].

Page 255.

Ethylale of Sodium..
— According to Geuther {Ann. IPIutrm. 109, 73),

ethylate of sodium, C^H'NaO^ is decomposed by carbonic oxide at 100°,

yielding formiate of soda. To explain this result, Geuther supposes that

the ethylate of so la is first resolved into ethylene and hydrate of soda,

the latter being then converted into formiate by the carbonic oxide
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(x. 490): no evolution of ethylene gas was however observed. Wanklyn
(Ann. Fharvi. 110, 111), supposes that the production of formiate of soda
in Geuther's experiment was due to the presence of hydrate of soda in

the cthylate of sodium used
; accordiug to Wanklyn's observation, car-

bonic acid does not act upon cthylate of sodium at 100°, neither is any
ethylene gas set free.

Page 260.

Action of Alcoholic Potash on Chlorine-compounds.— The action of

alcoholic potash on organic chlorides^ bromides, &c. is generally regarded
as consisting merely in an interchange between the chlorine of the

organic compound and the oxygen of the potash, the alcohol acting

merely as a solvent, and the more energetic action of alcoholic potash
on these compounds being due to the circumstance that both the

potash and the organic compound are dissolved in the same solvent:

thus—
c'li'ci- + Ko = cupci + Kci + no

and :

C-I1CI3 + 4K0 = C=HKO« + 3KC1

Bcrthelot has, however, shewn that this is not the case, but rather that

the alcohol plays an essential part in the reaction. He had previously
shown (ix, 172) that, in the formation of oxide of ethyl by the action of

alcoholic potash on bromide of ethyl, the quantity' of ether obtained is

nearly twice as great as it should be according to the equation:

Cni^lir + KO = C^H^O + KBrj

and that it really takes place as shown by the more complex equation :

C'H-Br + KO + C'H«02 = C«1I'»0- + KBr + HO

And he has lately demonstrated that in the action of alcoholic potash
on bichloride of carbon and chloroform, the alcohol itself suffers decom-

position. When a mixture of potash, alcohol and bichloride of carbon or

chloroform is heated to 100° for a week in sealed tubes, a certain

quantity of pure ethylene gas is produced, [according to Hermann (x, -199),
bromoform treated with alcoholic potash yields a mixture of ethylene and carbonic oxide];
and under the same circumstances, a mixture of alcoholic ])otash and

sesquichloride of carbon C*CP, or protochloride of carbon C^Cl* yields
ethylene and hydrogen gases. That these reactions are attended with
further and still unexplained decompositions, appears from the fact that

not only is carbonic acid C^O^ produced from C^Cl*, formic acid C^HO^HO
from chloroform C'HCP, and oxalic acid C*0'',2H0 from sesquichlo-
ride of carbon C*CP, and that generally compounds are formed con-

taining oxygen in place of the carbon of the original substance,
—but

there are also formed a number of liquid products and insoluble humus-
like substances similar to those which are produced by the action of alkalis

(m grape-sugar. (Berthclot, N. Ann. Chim. Phys. 54, 87; Ann. Pharm.
10!>, 118).
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Alcoholate of Baryta.— According to Borthelot {N. Ann. Chirit, Phys.
46, 180; Ann. Pharm. 98, 180), the compound originally obtained by
Kuhlmann (viii, 266), by the action of anhydrous baryta on absolute
alcohol is BaO,C\H*0*, and therefore homologous with the compound
BaO,C'^H*0'', which Dumas & Peligot obtained by the action of anhydrous
baryta on anhydrous methylic alcohol (vii, 267).

G-lycol and its Derivatives.

A. WuRXZ. N. Ann. CMm. Phys. 55, 400. See also^ Memoirs cited

at page 501, vol. xii, and in addition; Compf. rend. 45, 228, 47,

346; Ann. Pharm. 104, 174; 108, 84.—New researches on oxide of

Ethylene ; Bulletin de la Societe Chimique de Paris, 1, 79.

E. Atkinson. Phil. Mag. [4] 16, 433 ; Ann. Pharm. 109, 232.

H. Debus. Ann. Pharm. 110, 216.

L0UREN90. Bull. Sec. Chim. de Paris, 1, 77.
Maxwell Simpson. Proc. Boy. Soc. 9, 725 ; 10, 114.

Preparation of Glycol.
— Wurtz obtained glycol by decomposing the

biacetate of ethylene with potash, the biacetate being obtained by the action

of iodide of ethylene on acetate of silver. For the preparation of the

biacetate, he now recommends the use of bromide of ethylene instead of

the iodide — the former being more easily obtained, and having a lower

combining number.
Atkinson prepares glycol by the action of potash or bar3rta on mono-

acetate of ethylene ^41x3/^2 tr \ 0^ which is obtained by heating bromide

of ethylene with acetate of potash. This reaction is more regular and less

complicated with secondary decompositions than that of acetate of silver

on the bromide or iodide of ethylene, and moreover the use of acetate of

potash is much more economical than that of acetate of silver.— According
to Debus, the quantity of glycol obtained by decomposing the monoacetate
with potash is only about half the calculated quantity, the loss apparently
arising from the formation of a compound which is but slowly resolved

by heat into glycol and acetate of potash. He therefore recommends
the following process: The monoacetate of ethylene mixed with an equal
volume of water is exposed for 12 or 16 hours in a strong, well-corked

flask to the temperature of boiling water, whereby it is for the most part
resolved into acetic acid and glycol. On distilling the contents of the

flask, water and acetic acid pass over below 150°, glycol mixed with a

considerable quantity of the undecomposed acetate between 150'^ and

190°, and above 190°, glycol containing a comparatively small portion

(about 15 p. c.) of the acetate. The portion boiling between 150" and
190° is again heated with water in a close vessel; the portion of the

product which distils above 190° is mixed with the former portion boiling
at that temperature ; the whole is distilled with a quantity of solid

potash, just suflicient to neutralise the acetic acid; and the liquid
which passes over at 245° is rectified. Glycol is thus obtained boiling at

196°.

Oxidation of Glycol.
— 1. When glycol diluted with four times its

volume of water is placed in a tall glass yeasol, ficming nitric acid poured
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in through a long tube-funnel so as to form a layer at the bottom of the

vessel, the whole heated to about 30~^, and the acid liquid evaporated to

a syrup, the residue is found to contain glycolic and oxalic acids, as

previously observed by Wurtz (xii, 502), likewise glyoxylic acid (xii,

505) and a body which exhibits some of the properties of glyoxal (xii,

503).
— 2. Glycol heated with hydrate ofpotash recently fused and pul-

verised yields a large quantity of hydrogen, and a residue containing
oxalate of potash, together with a small quantity of carbonate, and, per-

haps, of glycolate. The principal part of the reaction is represented by
the equation :

C^H«0< + 2KH02 = C^K20< + 8H

Action of Pentachloride of Phosphorus on Glycol.
— When penta-

chloride of phosphorus is gradually added to glycol, a violent action

takes place, rendering it necessary to surround the vessel with a frigorific
mixture. On continuing to add the perchloride, the mixture thickens at

first, but ultimately becomes quite fluid when 2 at. PCI* have been added
to 1 at. glycol. Towards the end of the operation, the action becomes
less vivid, and the freezing mixture must be removed. On distilling the

product, a mixture of oxychloride of phosphorus and chloride of ethylene

passes over below lOO'^, and nearly pure oxychloride above that tempe-
rature. On agitating the former portion with water, the oxychloride of

phosphorus is decomposed, and an oily liquid remains, which, after being
dehydrated by chloride of calcium, distils at 84°, and exhibits the pro-

perties and composition of chloride of ethylene C^WCX- (carbon 24-24 p, c.

hydrogen 4-27:—by calculation, 24*24 and 4-04). (Wurtz).
— The reaction is

represented by the equation:

C<H«02 + 2PCP = C^H*C1« + 2P02C13 + 2HC1

Action of Chloride of Zinc on Glycol.
—

Anhydrous chloride of zinc

exerts a dehydrating action on glycol, abstracting 2 at. water and leaving
aldehyde:

CmsQ* - 2H0 = C^H^O-

Glycol. Aldehyde.

When '6 pts. of chloride of zinc are heated with 1 pt. of glycol in a flask

provided with a distillation-tube and immersed in an oil-bath, a brisk

action takes place at about 250°, and vapours are evolved, which, when
condensed in a well cooled receiver, yield two layers of liquid, the upper
of which is oily and consists of hydrocarbons, while the lower, which is

watery, is a mixture of aldehyde and another volatile liquid, apparently
isomeric with it. On subjecting the mixture to fractional distillation, a

liquid passes over below 20°, which, when dissolved in twice its volume
of ether and saturated with ammonia, yields crystals of aldehyde-
ammonia. The other liquid which distils above 21° is soluble in water,
insoluble in a concentrated solution of chloride of calcium, has a very
strong odour and hot taste, and distils between 70° and 100°. A portion
which distilled at about 80° gave by analysis 54"7 p. c. C and 95 H, showing that it is

isomeric with aldehyde (54'5 p. c. C and 90 H).
— Another portion distilling between

90° and 100° gave 57"4 C and 9-6 H. It was probably the same liquid mixed with a
small quantity of the hydrocarbons above mentioned.

The oily liquid floating on the watery layer consists chiefly of a mix-
ture of hydrocarbons richer in carbon than ethylene. A portion boiling
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at about 200^ gave 84-4 p. c. C, 10-6 H aud 5-0 0- These hydrocarbons

probably result from a more complete dehydration of the glycol. Sup-

posing H*0^ to be abstracted from that compound, there would remain

C*H^, a hydrocarbon which could not perhaps exist by itself, but would
be resolved into other hydi'ocarbons in which the carbon would be the

predominating element. (Wurtz.)

Terchloride of Antimony dissolves abundantly in glycol; and the

liquid yields, by distillation, vapours of hydrochloric acid, and an acid

liquid mixed with chloride of antimony; the residue blackens consider-

ably: aldehyde was not found among the products. (Wurtz.)

Action of Sodium on Glycol.
—

Glycol is energetically attacked by
sodium, with evolution of hydrogen, and formation of a white crystalline

substance, which is monosodic glycol -s^ \x \^^>
^^^ ^^^^ product fused

with excess of sodium again gives off hydrogen, and is converted, slowly
and with difficulty, into bisodic glycol C^H*,Na*,0*.

Bisodic glycol, heated with bromide of ethylene, in a flask communi-

cating with a receiver, surrounded with a freezing mixture, yields
bromide of aldehydene C^H^Br, together with glycol and bromide of

sodium :

C*H<Na20^ + 2C^H''Br2 = 2C^H3Br + C^H'^O* + NaBr

Monosodic glycol, heated in a sealed tube with bromide of aldehy-
dene, yields defiant gas and glycol, together with bromide of sodium and
a small quantity of a soda-salt soluble in alcohol, and yielding when

decomposed by snlphuric acid, an acid which smells like acetic acid, but

reduces silver-salts. (Wurtz.)

G-lycolic Ethers.

Oxide of Ethylene. C*H*0^—When glycolic chlorhydrin C<H*C10= is

treated with aqueous potash, chloride of potassium is formed and oxide

of ethylene is given off in the form of a vapour, which may be condensed
in a receiver surrounded with a freezing mixture and containing a few

lumps of chloride of calcium, over which the product may be afterwards

rectified :

C^H»C102 — HCl = C'H^O-'

Oxide of ethylene is a transparent, colourless liquid, which boils at

\3'5° under a pressure of 7465 m.m. (Aldehyde, with which it is isomeric,

boils at 2r.) Vapour-density 1-422.

Wartz.
tmean. Vol. Density.

4C .... 24 .... 54-54 .... 54-55 C-vapour .... 4 .... 1-6640
4 II ... 4 .... 9-09 .... 9-14 H-gaa .... 4 .... 0-2572
2 O .... 16 .... 36-37 .... 36-31 0-gas .... 1 .... 11093

C*WO"- .... 44 ....100-00 ....100-00 Yap. of C^H^O" 2 .... 30305
1 .... 1-5152
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Oxide of ethylene is decomposed by pentachloride of phosphorusy
yielding chloride of ethylene and oxychloride of phosphorus:

C<H^02 + PC13,C12 = PC1302 + C^H<,C13

The compound C^'H^'Cl^ thus obtained has the same boiling point (84°) as ordinary
Dutch liquid.

Oxide of ethylene does not, like aldehyde, form a crystalline com-

pound with ammonia; on the contrary, it exhibits the properties of a
base. It unites directly with water, and reproduces glycol. By heating
it with water for several days in a strong scaled tube, a sweetish liquid is

obtained, which, by distillation, yields glycol, and afterwards at 256^, a

compound C*H^°0*, intermediate in composition between oxide of ethylene
and glycol.

— Oxide of ethylene unites directly with and neutralises

hydrochloric acid, forming glycolic chlorhydrin C*H*C10'* = C*H*0^HC1.— It also unites with acetic acid or acetic anhydride, forming biacetate oj

ethylene C*H*,(C*H30')',0« boiling at 185°, and basic acetate of fthylene

(C*H*)^(C*H»02)^0^ which bolls at a much higher temperature. The
combination takes place slowly at ordinary, rapidly at higher tempera-
tures. The formation of these two compounds from acetic anhydride is

represented by the equations:

(C^H302)'
\0* = Cn^,03 + (C^H30-)-03

Biacetate of ethylene. Oxide of ethylene. Acetic anhydride.

(cSSsfjO"
= 2(C^HS0i) + (C^H^'O^Oi

Basic acetate of ethylene.

When acetic acid is used instead of the anhydride, the formation of

these compounds is attended with elimination of water.

The preceding reactions show that oxide of ethylene is the true ether

or anhydride of glycol, and consequently that the anhydrides of biatomic
alcohols contain the same number of carbon-atoms as the alcohols them-

selves, and are derived from them by elimination of water, resembling in

this respect, the anhydrides of bibasic acids: e.q.,

C'H^O" - 11-02 ^ C»H<02

Hydrate of ethylene. 0.\ide of ethylene.

CSH«05 - H-0- = CSH^O*

Succinic acid. Succinic anhydride

C"'H^ 1 C^H' )

The compound ^,^pj4
V O*, which would stand to glycol uo

[
^*> '^^ t^^ s*nie

C^H*1 C^H*T
relation as common ether

^4„
- V O- to alcohol „ > O^, does not appear to exist.

Wurtz attempted to prepare it by the action of bromide of ethylene on bisodic glycol,

expecting the reaction to take place according to the equation :

C*H<Na20< + C<H^Br2 = 2NaBr + (C^H^)2,0S

but the only products obtained were bromide of aldehydene, CH^Br and glycol (p. 424);
and again by the action of bromide of aldehydene on monosodic glycol, according to the

equation:

C^H^KaO* + C^lPBr - NaBr + (C'H*)2,0S
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but the products obtained were chiefly olefiant gas and glycol (p. 424).
— Wurtz was

at one time of opinion that the aldehydes were the true ethers of the glycols, because

glycol treated with chloride of zinc (p. 423) yields aldehyde : but that compound does
not reproduce glycol when treated with water, or compound glycolic ethers when treated

with acids, as oxide of ethylene does.

Intermediate Glycol-ether. C^H^oO" = {C^Wf,n\0\ — Produced,

together with glycolic brorahydrin, by heating 3 at. glycol with 1 at.

bromide of ethylene (equal weights of the two) to 120° for four days in a

sealed flask. (Lourengo.)

3(C*HSH*,04) + C^H^Br2 = (C*H*)2,H2,08 + 2(,C^HSH02,Br) + 2H0.

Also, together with glycol, by heating oxide of ethylene with water in a

sealed tube. (Wurtz.)

3(C4H4,0-) + 4H0 = (C^H<)2,H2,0« + C^H^H^O^

Syrupy liquid, having a sweetish taste. Boils at about 245°. Vapour
density 3*78 (at 311°). Soluble in water, alcohol, and ether. (Louren9o,

Compt. rend. 49, 619).

8 C
10 H
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These numbers show that the liquids analysed were mixtures of ethyl-glycol and

biethyl-glycol (61-01 C and 11'86 H), the ethyl-glycol predominating considerably in

the product which boiled at 127°. The simultaneous formation of biethyl-glycol is

unavoidable, because, in the action of sodium on glycol, the compound C^H''Na-0^ is

formed, as well as C^H^NaO*. To obtain a complete separation of the two liquids, it

would be necessary to operate on very large quantities. The boiling point of ethyl-

glycol is intermediate between that of glycol (197°) and that of biethyl-glycol (123°).
The vapour-density of the liquid boiling at 127° was found to be 3-418, intermediate

between the calculated Tapour-densitj of ethyl-glycol, 3-116, and that of biethyl-glycol,
4-085.

Biethyl-glycol or Bkthylate of Ethylene. C"H"0* = C*H*(C*H»)»0*.—
The ethereal liquid containing ethyl-glycol, yields when treated with

potassium, the compound p4TT5 v}^^') ^^*1 ^^^^ compound is decora-

posed by iodide of ethyl, yielding biethyl-glycol:

C<H^(C^H5jKO< + C^H'I = KI + Cm\C'W)-Q*.

2 grms. of potassium were added by small portions to 7*5 grms. of the

ethereal liquid containing ethyl-glycol, and the resulting white solid mass
was treated with 8 grms of iodide of ethyl. An immediate reaction took

place, and the product yielded by distillation 9 grms. of ethereal liquid,
which was again treated with a globule of potassium and a few drops of

iodide of ethyl, and finally rectified over potassium.
Colourless, very mobile liquid, having a very agreeable ethereal odonr.

Sp. gr. 0-7993 at 0^ Boils at 123-5° with the barometer at 758-8 mm.
Vapour-density 4-095°.



428 ADDITIONS TO VOL. Vill.

4 C
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Dried in vacuo over Oil of Vitriol. Simpson.
4 C 24-0 .... 11-45 10-71

5 H 5-0 .... 2-40 2-79

BaO 76-5 .... 3615 36-50
2 S03 80-0 .... 38-51 38-09

3 O 240 .... 11-49 11-91

CIPBaS^Oi" 209-5 .... 10000 100-00

The salt is analogous to Pelouze's sulphoglycerate of baryta (ix, 494). Simp.son

rpprcsents its composition by the formula C^H''0-,S-0^,Ba,0^.

Monoacetate of Ethylene. C*H*0' =
r>4TT3Qj

u
J-

0*. — Manoacelate of

Glycol. Glycolic monoacetin.— Obtained : 1. By the action of acetate of

pota.gh on bromide of ethylene (Atkinson):

C^ir'Br= + 2(^*^^' jO')
+ 2HO = 2KBr +

cWoj^h}^*
+ C^H'O'

I pt. of pure bromide of ethylene and 1 pt. of acetate of potash, together
with 2 pts. of 85 per cent, alcohol, are heated for two days to 100" in a

strong flask (a soda-water bottle answers very well) securely corked. Bro-

mide of potassium is then formed, together with a colourless liquid con-

taining monoacetate of ethylene, acetic acid, and acetic ether (formed by
the action of the acetic acid on the alcohol) besides alcohol and water. On
distilling it, monoacetate of glycol mixed with acetic acid passes over be-

tween 130° and 180°, and nearly pure monoacetate from ISO" to 185°. By
repeated rectification of these liquids, the pure monoacetate is obtained,

boiling at 18-2°. — In the first distillation the liquid often jumps violently in conse-

quence of the separation of a little bromide of potassium ; in this case, an equal volume of

ether must be added to precipitate the bromide of potassium, and the liquid filtered (At-

kinson). Simpson recommends, especially for the preparation of large quan-
tities of the monoacetate, to heat the materials, not in a closed vessel but

in a large flask connected with a Liebig's condenser in such a manner as to

cause the condensed vapour to flow back into the vessel. — 2. By the

action of acetate of potash on chloride of ethylene. The decomposition
does not take place so readily as with the bromide, and requires the

mixture to be heated for three or four days (Atkinson).
— 3. By heating a

mixture of 1 at. glycol and 1 at. acetic anhydride in a sealed tube for

several hours at a temperature not exceeding 170°, and collecting apart
the liquid which, in the subsequent distillation, passes over between 180°

and 186° (Simpson).

c^HSH2,o* + icm^cyy-O' =
c'h^o^.h}^'

"^ ^'"'°'

Monoacetate of ethylene is a colourless, oily liquid, boiling at 182".

It is heavier than water, and miscible with water and with alcohol. The

aqueous solution is neutral.

Atkinson. Simpson.
8 C
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This compound is easily decomposed by potash or baryta, yielding

glycol and an acetate of the base.— On heating 2-027 grms. of it with hydrate
of baryta and water in a sealed tube to between 120° and 130° for 25 hours, removing
the excess of baryta from the filtrate by carbonic acid, evaporating to dryness, treating

the residue with water, and decomposing the filtered solution with sulphuric acid, a pre-

cipitate of sulphate of baryta was obtained, weighing 2 '126 grms. corresponding to

2-33 grms. of acetate of baryta, C^H^BaO^ or I'l grm. of acetic acid C*H^O<.— Accord-

ing to the formula C^H^C^'H^Qs.HO'', the quantity of acetate of baryta obtained should

have been 2'485 grms. (Atkinson.)

Biacetate of Ethylene. C^H^^O* =
(nixxzQVKi)^^- Preparation (xii.

503).
— Bromide of ethylene may be advantageously substituted for the

iodide. Sp. gr. 1-128 at 0°. Boiling point between 186° and 187°. —
Vapour density 4*744 (Wurtz).

Wurtz. Vol. Density.

12 C 96 .... 49-31 48-59 .... C-vapour 12 .... 4-9920

lOH 10 .... 6-84 .... 7-30 .... H-gas 10 .... 0-6930

8 64 .... 43-85 .... 44-11 .... O-gas 4 .... 4-4372

C'^HioQS 170 .... 100-00 .... lOO'OO .... Vap. of Ci^HioQS 2 .... 101222
1 .... 5-0611

When poured into a small quantity of water, it sinks to the bottom in

the form of an oil. It dissolves in 7 pts. of water at 22°, and is sepa-
rated froiii the solution by chloride of calcium. Alcohol and ether dis-

solve it in all proportions (Wurtz).

Basic Acetate of Ethylene. C>»H"Oi° = (C*H*)2(C*H'0«)»0» ? —
Formed, together with the biacetate, by treating oxide of ethylene at

ordinary temperatures, with glacial acetic acid or acetic anhydride. On

distilling the product, biacetate of ethylene passes over at about 185°,
and the basic acetate at a much higher temperature. This product has

not yet been analysed : if the above formula be correct, it may be

regarded as 2 at. oxide of ethylene + 1 at. acetic anhydride : 2C*H*0''

+ C^HOQ" (Wurtz, Bull. Soc. Ghim. de Paris, i, 79).

In the paper just referred to, Wurtz expresses an opinion that this compound may
be identical with a liquid which is obtained as an accessory product in the preparation
of biacetate of ethylene by the action of iodide of ethylene on acetate of silver. This

liquid distils at 260° and yields by analysis 46-1 and 46-5 p. c. carbon, and 5-9 and
6-2 p.c. hydrogen, whence Wurtz (A^, Ann. Chim. Phys. 55, 405) originally deduced

the formula C'^H'-O'" or
/p4u3f\2'>3 f^"' representing the compound as a teracetin con-

taining the radical C^H^, homologous with and next below CH*, the radical of the gly-

cerine-compounds. This formula requires 47-0 p.c. C and 5-9 H, numbers approaching
much more nearly to the results of analysis than those required by the formula of

basic acetate of ethylene, C'«H"0'", viz., 50-5 p. c. C and 7*37 H. On the other hand,
the formation of glycerine-compound from iodide of ethylene does not appear very pro-
bable. The compound requires further investigation.

GlycoUc Chloracetin. C^H^CIO* = C*H*,C*H30*,C1.— Obtained by
passing dry hydrochloric acid gas into monoacetate of ethylene (which
need not be perfectly pure) at the temperature of 100°, till the quantity
of oily liquid separated on the addition of water ceases to increase. The
whole is then treated with water, and the precipitated oil is well washed
with water, dried over chloride of calcium, and distilled, nearly the whole
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passing over between 114° and 116° (Simpson, Proc. Roy.Soc. 10, 115).
The mode of formation is as follows :

C<H^C^H30^H02 + HCl = C^HSC<H30,C1 + H^O'

Monoacetate of ethylene. Glycolic chloracetin.

Simpson first prepared this compound (Proc. Roy. Soc. 9, 726) by saturating with

hydrochloric acid a mixture of glycol and acetic acid in equivalent proportions, heating
this mixture to 100° in a sealed tube to 400°, and separating the chloracetin with water

as above ; but the use of the monoacetate is much to be preferred.— 2. By the

action of chloride of acetyl on glycol (Louren9o).
Colourless liquid, having a specific gravity of 1*1783 at 0°. Boils at

145°, distilling without decomposition. Vapour-density, 4-369.

Simpson. Vol. Density.

8C 48-0 .... .39-18 .../39-01 .?.. 38-97\... Cvapour .... 8 .... 3-3280
7H 7-0 .... 5-71 .... 5-83 .... 607 .... H-gas .... 7 .... 0-4851

CI 35-5 .... 28-97 .... .... 27-48 .... Cl-gas .... 1 .... 2-4543
4 320 .... 26-14 ... .... .... O-gas .... 2 .... 2-2186

C8H7C10* 122-5 .... 100-00 .... .... .... Vapour .... 2 .... 8-4860
1 .... 4-2430

May be regarded as glycol C^H*,H02,H02, in which I At. HO= is replaced by
peroxide of acetyl, C*H'0*, and the other by chlorine. It is isomeric with the com-

pound which Simpson obtained by the action of chloride of acetyl on aldehyde (p. 440),
from which however it is distinguished by its higher boiling point and by its behaviour
with potash ; also with the componnd which Wurtz obtained by the action of chlorine

on aldehyde (xii, 536).

Glycolic chloracetin is scarcely, if at all decomposed by cold water,
and with difficulty by boiling water. Heated with potash, it yields oxide
of ethylene, together with chloride and acetate of potassium :

C^HSC^H30<,C1 + 2KH0- = C^H^O^K + KCl + OH^O^ + 2HO.

Glpcolic Todacetin. CH'IO* = C*H*,C*H'0*,I.— Obtained bypassing
hydriodic acid gas into monacetate of ethylene, or a mixture of equiva-
lent quantities of glacial acetic acid and glycol, internally cooled, till

a portion of the liquid gives a considerable oily precipitate on the addi-
tion of water : if the passage of the gas be further continued, iodide of ethylene is

likely to be formed The product is well washed with very dilute potash
and dried in vacuo.

Glycolic iodacetin is, at ordinary temperatures, an oily liquid, having
a sweetish pungent taste; at low temperatures it crystallises in tables.

It sinks in water, and is insoluble in that liquid, but dissolves in alcohol

and ether. Heated with potash, it yields iodide of potassium; acetate of

potash, and oxide of ethylene (Simpson).

Simpson.

a. b. c.

8 C 48 .... 22-42 21-95 .... 2230 .... 2262
7 H 7 .... 3-27 3-31 .... 3-50 .... 3-43

I 127 .... 14-96
4 O 32 .... 59-35

C^HHO* 214 .... 100-00

a and b were prepared from a mixture of glycol and acetic acid ; c from monacetate
of ethylene. (Simpson.)
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Oxalate of Mhylene. C"(C*H*)0^
— Appears to be formed by the

action of bromide of ethylene on oxalate of silver. 1 00 grms. of this

salt were triturated with 60 grms of bromide of ethylene, and the mix-
ture was heated to 100° for several days. The residue was then
exhausted with ether, the ethereal solution treated with lime, and the

liquid filtered and distilled in the water-bath. A small quantity of

liquid remained, having a saccharine taste, insoluble in water, boiling at

a high temperature, but appearing to decompose by distillation. Treated
with ammonia it gave immediately a precipitate of oxamide (Wurtz,
N. Ann. Chini. Fhj/s. 55, 438).

Bihidyrate of Fthjlen?. —C^m'^0^ =
C'H<(C8H'0'-)20*. Bibntyrate

of Glycol, Glycol dibuiyrigite.
— Obtained by heating for several hours on

the water-bath, a paste composed of SO grms. (2 At.) butyrate of silver,

48 grms. (I At.) of bromide of ethylene, and a sufficient quantity of

butyric acid, exhausting the product with ether, and distilling. After
the ether has passed over, the greater part of the remaining liquid distils

between 230° and 240°, and by fractional distillation, butyrate of ethy-
lene is obtained boiling between 239° and 241°.

Colourless liquid, having a strong butyric odour, which is rather per-
sistent when the liquid is rubbed on the skin. Sp. gr. 1*024 at 0°. Boils

at about 240° and distils without alteration. Perfectly insoluble in water,
but dissolves in all proportions in alcohol or ether.

20 C
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Wurtz.

32 C 192 .... 71-11 71-16
14 H 14 .... 5-18 5-35
8

, 64 .... 23-71 23-49

C32H1404 270 .... 100-00 100-00

Bibenzoate of ethylene is decomposed when heated, even with dilute

potash, yielding glycol and benzoate of potash. 0-713 grm. saponified with

pure potash, then neutralized with nitric acid and precipitated by nitrate of silver, yielded
1-142 grm, of benzoate of silver. Hence it may be inferred that 1 At. of the compound
contains 1-9, that is to say 2 At. of benzoic acid, (Wurtz.)

Bistearate of Ethylene. C^«H"'*08 = C*HXC3«H350*)^0*.— Obtained by
decomposing stearate of silver with bromide of ethylene, and treating the

product with ether, &c., as in the preparation of the preceding compound.
Small light, shining scales, melting at 76°, and having very much the

aspect of stearin. (Wurtz.)

76 C
74 H
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Glyoxylate of Baryta. C*HBaO* + 4H0. — Prepared by digesting
diluted glyoxylic acid at ordinary temperatures with carbonate of baryta
till the acid is completely neutralized, and evaporating the filtrate in

vacuo. At a certain degree of concentration, the salt begins to separate
in small white crystals. It is partly resolved into glycolic acid and
oxalate of baryta, when heated to 120'', or when its aqueous solution is

raised to the boiling point. With lime-water, acetate of lead, and nitrate

of silver, it behaves like the lime-salt. — By analysis it gives 39'4 p.c.

barium, the above formula requiring 38 "9 p.c,

GlyoxylateofLime. C*HCaO' -f 4H0. (xii, 507).
— Lime-water added

to the solution of this salt immediately produces a copious precipitate,

which, immediately after its formation, dissolves readily in acetic acid,
but if left to itself for a while, or more quickly if boiled for a few seconds

with the liquid, becomes insoluble in acetic acid, being in fact resolved

into glycolate and oxalate of lime :

2C^HCaO« + CaH02 = C^Ca^Qs + Cm^CaO*.

This reaction affords the means of separating glyoxylic from glycolic acid,

when the two occur together, a solution of pure glycolate of lime not

being precipitated by lime-water. It also serves for the quantitative
estimation of glyoxylic acid, 128 pts. (1 At.) of oxalate of lime (C*H*0*)
corresponding to 222 pts. (1 At.) of the glyoxylate (C*HCaO« + 4H0).

Glyoxylate of Zinc. C*HZnO' -|- 4H0.— Produced as a white crystal-
line precipitate by adding a strong solution of glyoxylate of lime to

acetate of zinc. It dissolves, sparingly in water, easily in acetic acid,

hydrochloric acid, and caustic potash. After drying over oil of vitriol,

it gave by analysis 38*09 and 38*73 p.c. zinc, the formula requiring
37 "6 4 per cent. The 4 At. water cannot be removed without decomposing
the salt.

Glyoxylate of Silver. C*HAgO' -|- 2H0 is obtained as a white crystal-
line powder by precipitating nitrate of silver with glyoxylate of ammonia.
It is but sparingly soluble in cold water, and is rapidly decomposed by
light. Analysis gave .54"1 and 53*9 p.c. silver, the formula requiring 54*2

per cent. (Debus.)

Glycolic Acid. CWO".

Kekule. Ann. Pharm. 105, 286.

Formation from Chloracetic Acid. — The suggestion of R. Hofmann
(xii, 539) that glycolic acid is formed, together with a metallic chloride,
when a hydrated salt of chloracetic acid is decomposed by beat, according
to the equation,

C^H^CIMO^ + 2H0 == MCI + C^H^Qs

has been confirmed by Kekiil^. Chloracetate of potash, heated for some
2 p 2
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time to 110°-120°, becomes moist, and acquires a yellowish colour ami
acid reaction. On treating the mass with water, chloride of potassium and

glycolic acid dissolve, and a small quantity of a white powder, sparingly
soluble in hot water, remains behind. This white substance is probably
glycolide (CH^O'*), inasmuch as it is converted into glycolic acid by boiling with water,
and into glycolate of lime by boiling with lime water. Its formation is represented by
the equation :

C^H^CIKO^ = KCl + C^H^G^.

That the quantity of it produced is small in comparison with that of the glycolic acid,

arises from the presence of water in the chloracetate of potash, which water cannot be

separated, without at the same time inducing the decomposition of the salt in the manner

represented by the first equation.

To obtain the glycolic acid, the dried mass is treated with a mixture

of alcohol and ether, whereby a solution is obtained, which when

evaporated, leaves the acid in the form of a yellowish syrup. Or glyco-
late of lime may be prepared from the solution of the acid containing
chloride of potassium, by boiling it with lime-water, removing the excess

of lime with carbonic acid, and leaving the somewhat concentrated solu-

tion to cool. The glycolic acid may also be obtained at once, very pure
and perfectly colourless, by boiling the aqueous solution of monochloracetate

of potash for a considerable time, or better by heating it for some hours

to 120°-140'^ in a closed tube, and then separating the acid from the

chloride of potassium as above.

The acid thus prepared does not crystallize, but if it be separated from

the silver-salt by sulphuretted hydrogen, and the liquid evaporated, the

syrupy mass quickly separates in large, very deliquescent crystals grouped
in stars.

Chloracetate of ammonia decomposes when heated, exactly like the

potash-salt, yielding glycolic acid and sal-ammoniac
;

C^H2C1(NH4)0< + 2H0 = C<H*0« + NH^Cl.

The salts obtained from the acid thus prepared agree perfectly with

those previously described.

Glycolate of lime, obtained by boiling the dry acid with lime-water,

removing the excess of lime by carbonic acid, and concentrating the fil-

trate, separates on cooling, in stellate groups of extremely fine asbestos-

like needles, which contain so much mother-liquor enclosed, that the solu-

tion solidifies into a kind of pulp. The salt dissolves sparingly in cold

water, but sufficiently to give a precipitate with alcohol. The needles

contain water of crystallization, which they give oflfat 100°. The dried

residue swells up strongly when heated, and burns away, leaving car-

bonate of lime.

At 100°. Kckule.

4 C
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The glycolate of lime which Debus obtained, together with glyoxylato,
by oxidizing glycol with nitric acid, &c. (p. 422), contained 5 At. water
of crystallization ; that which he had previously obtained (xii, 509) by
neutralizing glycolic acid with chalk and precipitating with alcohol, con-

tained, after drying over oil of vitriol, only 3 At. water. The 5-atora salt

appears to give up part of its water, when kept for some time over oil of

vitriol, the crystals losing their lustre. (Debus.)

Glycolate ofbaiyta, prepared like the lime-salt, forms large transpa-
rent colourless crystals when the solution is not too much concentrated ;

if it be evaporated to a syrup, the salt separates in crystalline crusts.

Glycolate of Lead. — A hot aqueous solution of the lime-salt mixed
with acetate of lead, yields on cooling small needles grouped in nodules.

Glycolate of Silver. — On mixing a hot aqueous solution of glycolate
of lime with nitrate of silver, glycolate of silver separates on cooliug
in crystalline spangles if the solution is rather strong; from a more dilute

solution it is deposited in lamina), more than a line in length. It is

sparingly soluble in cold water; hot water dissolves it, with decomposition
and reduction of silver. It is insoluble in alcohol, and is precipitated

by alcohol in spangles from its aqueous solution.

At 100° Kekule.

4 C 24 .... 13-11 13-12
3 H 3 .... 1-64 1-63

Ag 108 .... 59-02 59-03
6 O 48 .... 26-23 2620

C<H='AgO« 183 .... 100-00 10000

Page 274.

Aldehyde.

Formation from Acetal. — When acetal is heated for two days with

glacial acetic acid to a temperature between 150" and 200°, aldehyde is

formed, together with acetic ether and alcohol, the aldehyde passing over

below 60° when the product is distilled ;

Acetal. Acetic acid. Aldehyde. Acetic ether. Alcohol.

Acetal distilled with acetic anhydride, yields aldehyde and acetic ether:

C12HH04 + CSH606 = C^H402 + 2C8H804

A few drop's of a liquid are also obtained, which boils above 150^, and is

probably the compound of aldehyde and acetic anhydride discovered by
Gcuther (Beilstein, Compt, rend. 48, 1121).
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Formationfrom Sulphovinic Acid. — When sulphovinio acid is heated
with peroxide of manganese or chromate of potash, aldehyde is formed,
even under circumstances which preclude the supposition of a previous
formation of alcohol. — Dry sulphovinates, treated with the same oxidiz-

ing agents, also yield aldehyde, but mixed with oil of wine and other

products of decomposition.

Amylsulphuric acid under the same circumstances yields valeral.

(Jacquemin and Lies-Bodard, Institut 1857, 407.)

Aldehyde does not appear to be formed by the action of oxide of silver on chloride

of ethylene. These substances do not act upon each other at the boiling heat ; but
when 1 At. C^H''CP is heated with 2 At. AgO in sealed tubes to 120°, the oxide of

silver is partially converted into chloride, and a liquid, boiling at a very low tempera-
ture, is formed, probably C'*H^C1, but no aldehyde. The same compound appears to

be formed when chloride of ethylene is heated with excess of hydrate of potash in sealed

tubes to 125° (Geuther, Ann. Pharm. 106, 321).

Preparation of Aldehyde. — The unproductiveness of the usual mode
of preparing aldehyde by the action of chromic acid on alcohol, arises

chiefly from the fact that a large quantity of the product is lost in the

subsequent rectifications over chloride of calcium, partly on account of its

great volatility, partly because it becomes oxidized into acetic acid by
contact with the air. — To avoid these inconveniences, Stadeler {J. pr.

Chem., 76, 54) connects the retort in which the materials are mixed, with
a two-necked receiver, above which is placed an arrangement called a

dephlegmator, consisting of an inverted bell-jar containing a worm-tube,
the lower extremity of which is connected with the upper neck of the

receiver, while the upper extremity is connected by a bent tube with a
tall cylindrical glass vessel, which is itself connected with a second vessel

of the same size and shape, and two thirds filled with anhydrous ether.

Both these vessels are surrounded with a mixture of ice and salt, and the

dephlegmator is filled with water between 50° and 60°.

The materials used are 100 pts. of alcohol, 150 bichromate of potash
in lumps as large as peas, aad 200 sulphuric acid diluted with three

times its bulk of water. The acid and water are first mixed in a sepa-
rate vessel, and when the mixture is cold, the alcohol is added to it. The
bichromate of potash is then introduced into the retort, which is sur-

rounded with ice and salt, and the mixture of alcohol, water, and sul-

phuric acid, previously cooled in like manner, is added to it by small

portions at a time, care being taken not to add the liquid fast enough to

cause the contents of the retort to boil. The retort should be of such a
size that the mixture fills it to about one-third, and must be provided
with a funnel tube passing through the tubulus nearly to the bottom.

As soon as all the material is introduced into the retort, the freezing
mixture is gradually removed, whereupon the contents begin to boil

spontaneously ;
when this ceases, a very gentle heat must be applied,

and gradually increased till, on taking out the funnel tube, the smell of

aldehyde is no longer perceptible.
The next step of the process is to apply a gentle heat to the receiver

by means of a small spirit-lamp, so as to drive the contents through the

•worm of the diphlegmator, which, as already observed, is heated to

between 50° and 60°. Water, alcohol, acetal, and acetic ether, then

condense in the worm and flow back into the receiver, while the alde-

hyde passes on and condenses, partly in the first cylindrical vessel,

partly in the second, which contains ether.
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When the distillation is ended, the contents of the two cylinders are

mixed and saturated in a well cooled vessel with dry ammonia gas, intro-

duced through a very wide conducting tube; the liquid is then left for

twelve hours, and the separated crystals of aldehyde-ammonia are

removed. The ethereal mother-liquor yields after some time an addi-

tional quantity of that compound in very large well developed crystals.

100 pts. of alcohol yield by this process about 40 pts. of aldehyde-
ammonia.

To separate the aldehyde, the ammonia-compound is decomposed by
dilute sulphuric acid, in a flask connected with a second flask containing
chloride of calcium, and thoroughly cooled, the conducting tube passing
down into it deep enough to come into contact with the chloride of

calcium. This second flask is also connected with the worm of the

diphlegmator, which is now to be used as a condensing apparatus, and

filled with ice and water. As soon as all the aldehyde is distilled over into

the second flask, the connecting tube between the two flasks is sealed

in the middle, and a gentle heat is applied to drive the aldehyde through
the dephlegmator, whence it passes into a cooled receiver.

Decompositions of Aldehyde.
— 1 . Dry hydrochloric acid gas passed to

saturation into aldehyde, kept cool by a freezing mixture, converts it

into oxychloride of ethylidene, C*H*CPO' (Lieben, p.453), which may be

regarded as a double molecule of aldehyde, in which 2 At. are replaced

by 2 At. CI.

2C*H^02 + 2HC1 = C8H8C1202 + 2H0.

Geuther & Cartmell (Proc. Roy. Soc. 10, 110), have also obtained, by the

action of hydrochloric acid on aldehyde, the compound C'^H"C1'0*, in

which 2 At. in a triple molecule of aldehyde (C'*H"0*) are replaced

by 2 At. CI.

2. With pentachloride of phosphorus, aldehyde forms chloride of

ethylidene, an oily liquid, isomeric with Dutch liquid, but distinguished
therefrom by its lo\ ar boiling point and specific gravity ;

and by not

being decomposed by alcoholic potash in the cold, and but slowly when
heated,

3. Pentabromide of phosphorus, in like manner converts aldehyde
into bromide of ethylidene L*H*Br'

; and this compound treated with

ethylate of soda, yields acetal, C^H"0*:

C4H<Br2 + 2(C4HSNa,02) = 2NaBr -i- C<HS(C^H«)2,0^

4. Aldehyde mixed with twice its volume of anhydrous alcohol, and
saturated in the cold with dry hydrochloric acid gas, yields the compound
C^HSCIO^ (p. 454);

C«H<02 + C*H602 + HCl = C8H9C102 + 2H0,

and this compound treated with ethylate of sodium yields acetal:

C8H9C102 -h C*H*Na02 = NaCl + C'^Hi^O^

This is an easier method of converting aldehyde into acetal, than the

former. (Wurtz & FrapoUi, Ann. Phai-m. 108, 228.)
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5. Chlovocarbonic OicicZe (phosgene) converts aldehyde Into chloraceteiie,

C^H'Clj with evolution of hydrochloric and carbonic acids :

C^H^O^ + 2C0C1 = C<H='C1 + HCl + 200^.

This reaction seems to shew that the rational formula of aldehyde is

^*^n 0^, rather than C*H''O^H. (Harnitz-Haruitzky, Ann. Pharm.

Ill, 192.)

Compound of Aldehyde with Acetic Anhydride. C^^H^^O® =
Q4jj4Q2^Q8jj6Q6_

— Whcu cqulvalent weights of aldehyde and acetic

anhydride are heated in a sealed tube to 180°, for twelve hours, and the

product is distilled, free aldehyde and acetic anhydride pass over first,

and afterwards, chiefly between 160° and 170°, a liquid, which, after being
washed with hot water and dried over chloride of calcium, boils con-

stantly at 168-8°. This is the compound in question. It has an allia-

ceous odour, and an acid reaction, arising probably from slight decompo-
sition during distillation. Heated with hydrate of potash, it turns

brown, gives out the same peculiar odour as aldehyde itself when

similarly treated, and yields acetate of potash. It is not decomposed by
anhydrous baryta, but if water is present, the same action takes place as

with potash. Heated with nitrate of silver and excess of ammonia, it

throws down grey metallic silver. (A. Geuther, Ann Fharm. 106, 24.9.)

Geuther.

12 C



ALDEHYDE. 441

Simpson.
8 C 480 .... 39-18 38*65 .... 38-98

7 H 7-0 .... 5-71 5-68 .... 577
CI 35-5 .... 28-97 28-00

4 O 320 .... 26-14

C8H7C10< 122-5 .... 100-00

Isomeric with glycolic cbloracetin (p. 432), nnd identical with the compound
which Wurtz obtained by the action of chlorine on aldehyde (xii, 536), and regarded as

produced by the substitution of 1 At. CI for 1 At. 11 in a double molecule of aldehyde
C^H^O^. Simpson supposes that chloride of acetyl is first formed by the action of

chlorine upon a portion of the aldehyde, and then unites with the remainder.

Pago 281.

Action of Sulphurous Acid Gas on Aldehyde. — Modijications of

Aldehyde.
— Dry sulphurous acid gas passed into anhydrous aldehyde

in a vessel surrounded with cold water, is rapidly absorbed, 11 pts. of

aldehyde absorbing 19 pts. of the acid, whilst an increase of volume

takes place.
The absorption-coefficient of aldehyde for sulphurous acid gas is 1*4 times as

great as that of alcohol, and 7 times as great as that of water. No chemical combina-

tion appears to take place ; as, on passing a stream of carbonic acid through the liquid

at a slightly elevated temperature, all the sulphurous acid is expelled. (Geuther & Cart-

naell, Proc. Roy. Soc. 10, 111).

Elaldehyde.— When aldehyde saturated with sulphurous acid, is left

for about a week at ordinary temperatures, in a well-stoppered bottle,

it changes almost entirely into the solid and fusible modification, called

elaldehyde.
— To obtain this body pure, the liquid is mixed with as

much water as is necessary to dissolve it; the acid is saturated by degrees
with chalk; and the liquid is distilled as long as any drops pass into the

receiver. The common aldehyde is separated in the resinous form by
digestion with potash, and by repeated distillation, the elaldehyde may
be obtained free from everything but a little water. (Geuther &
Cartmell.)

Elaldehyde thus obtained, boils at 124°, and solidifies at 10°, starting
into crystals, which likewise melt at 10°. Analysis shews that it is

isomeric or polymeric with common aldehyde. It appears also to be

identical with the modification which Weidenbusch obtained (viii, 277), by
the action of sulphuric or nitric acid upon aldehyde, at low temperatures.
This modification boiled at 125°, and solidified at low temperatures.
Geuther and Cartmell are also of opinion, that the elaldehyde of Fehling

(viii, 281) is likewise the same modification; but Fehling's product boiled

at 94°, solidified at 0°, and melted again at 2°; indeed, the only point in

which it appears to agree with that obtained by Weidenbusch, is the

vapour- density, which, as determined by Fehling, is 4-52, that of

Weidenbusch's modification being 4-58.
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Page 282.

Acetic Acid.

Occurrence. Acetic acid is found iu the so-called turpentine-water,
which passes over, together with oil of turpentine, in the first stage of the

dry distillation of pine-resin. This turpentine-water amounts to between
1 and 1|^ per cent, of the resin, and contains from 10 to 11 per cent, of

acetic acid (Chr. Grimm, Ann. Pharm. 107, 255).

Formation. Acetic acid is formed, together with other acids of the

series, C°H"0*; in the putrefaction of yeast (A. Miiller, J, 2ir.,Chern,. 71,

65j 0. Hesse, ibid, 471), and of wheat-flour (Sullivan, Atlantis, 1, 202);
in the dry distillation of peat (Sullivan, ibid, 185); in the germination of

plants (Oudemans & Rauwenholf, Jahresber. d. Chem. 1858, 493); and

in the fermentation of diabetic urine (Klinger, Ann. Pharm. 106, 18).

According to Neubauer {Jahresber. d. Ohem. 1856, 712), acetic acid is the

only acid formed in this last-mentioned process.

Synthesis of Acetic Acid. By the action of carbonic acid on sodium-

methyl:

2C02 + C^H^Na = CH^NaO*

Carbonic acid gas was passed over sodium-methyl (prepared by the

action of sodium on an ethereal solution of zinc-methyl, and mixed with

zinc-methyl, zinc, sodium, and ether); the resulting solid mass was tritu-

rated with mercury, so as to convert the remaining free sodium into an

amalgam, which would not decompose water so violently as pure sodium;
and the product was distilled with excess of dilute sulphuric acid. An
acid liquid then passed over, exhibiting distinctly the taste and odour of

acetic acid. When redistilled and saturated with oxide of silver, it

yielded a salt containing 64*00 and 64'88 p. c. silver, the formula

C*H^AgO*, requiring 64-67 p. c. — On saturating another portion of the

acid liquid with carbonate of soda, and distilling the resulting soda-salt

with arsenious acid, cacodyl was evolved in considerable quantity,

(Wanklyn, Ann. Pharm. Ill, 234.)

To show that the acetic acid did not result from the oxidation of the ether with

which the sodium-methyl was mixed, another portion of this impure sodium-methyl was

simply triturated with mercury as above, and then distilled with sulphuric acid ; not

the slightest trace of acetic acid could be detected in the distillate. (Wanklya.)

Page 294.

Acetates.— The formation of acetic anhydride by the action of chloride

of sulphur on acetates, first observed, Heintz (xii, 512), has been con-

firmed by Carius {Ann. Pharm. 106, 298), and by Schlagdenhauff'en

{Compt. rend. 48, 802).
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Page 301.

Acetonitrate of Baryta, C*H»BaOSBaNO« + 8 HO.— Obtained by
dissolving an excess of nitrate of baryta in a hot concentrated solution

of the acetate. Nitrate of baryta crystallizes out first, and the mother-

liquor yields the double salt in large right rhombic prisms. (Lucius,
Ann. Pharm. 103, 113.)

Dried at 160°,



444 ADDITIONS TO VOL. VIII.

Strontio-umnic Acetate forms sulphur-yellow crystals, belongin;^ to

the square prismatic system. Gives off 10-06 p. c. (6 At.) water at 200''.

Weselsky.
2U203 288-0 .... 52-67 5.3-08 .... 52-76
SrO 61-8 .... 9-47 S'SO

3 C^H303 153-0 .... 27-99
6 HO 54-0 .... 9-87 10-06

C<H3SrOS2C''H3UiO^+ GAq... 546-8 .... 100-00

Calcio-uranic Acetate. Sulphur-yellow crystals belonging to the right
prismatic system. Ratio of the axes, 1:0-9798:0-389. Permanent in

the air. Gives off its water at 200°.

Weselskv.

2 U'O' 288 .... 53-23 .... 53-73 .... 52-83
CaO 28 .... 5-18 5-57 .... 5-35

3 C-»H303 153 .... 28-28
8 HO 72 .... 13-31 12-61

C'»H3CaOS2C^H3UiO'« + 8Aq.... 541 .... 100-00

Magnesio-uranic Acetate crystallizes in the right prismatic system.
Eatio of axes 1 : 0-6042 : 0-3960. The crystals exhibit diehroism in a
much higher degree than those of uranic nitrate. They effloresce readily
in the air, give off 6 At. water over oil of vitriol, and the rest when
heated to 200°.

Weselsky.
2U203 288 .... 50-62 50-72
MgO 20 .... 3-51 3-71

3C^H303 153 .... 26-89
12 HO 108 .... 18-98 1918

C^H3MgOS2C^H3Ui04 + 12Aq 569 .... 100-00

Manganoso-uranic Acetate crystallizes like the magnesia- salt, has a

yellow colour, likewise effloresces very easily, and gives off all its

water at 100°.

Weselsky.
2 U203 288-0 .... 49-28 48-60
MnO 35-6 .... 6-98 5-88

3 C4i303 153-0 .... 26-17
12 HO 108-0 .... 18-47 1816

C^H3MnOS2C^H3UiO< + 12Aq 584-6 .... 10000

Zinco-uranic Acetate forms sulphur-yellow crystals belonging to the

right prismatic system, does not give off water when placed over oil of

vitriol, but turns dingy grey, and gives off its water at 1 80°.
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Weselsky.

2 U^O^ 288-0 .... 52-88 53-2 .... 52-24

ZnO 40-G .... 7-45 .... C-24

3 C^H303 153-0 .... 28-09

7 HO 63-0 .... 11-58 11-45

C<H^ZnO<,2C*H»UiO< + 7Aq 544-6 .... 100-00

Cohalt-uranic Acetate crystallizes like the zinc-salt, lias a greenish-

brown colour, which becomes darker at 100°. At 180°, it assumes a

greyish violet colour, and gives off its water.

Weselsky.

2 U^O^ 288-0 .... 53-18 5270 .... 5259 .... 53-79

CoO 37-5 .... 6-93 6-40

3 C^H^O^ 153-0.... 28-25

7 HO 63-0 .... 11-64 11-71

C<H3CoOS2C<H3UiO* + 7Aq .... 541-5 .... 100-00

Nickel-uranic Acetate crystallizes like the zinc and cobalt salts, has an

emerald green colour, and does not give off its water either in the air or

over oil of vitriol. It becomes yellowish at 100^ and anhydrous at 180°.

Weselsky.

2 U203 288-0 .... 53-18 52-05 .... .... 53-04

NiO 37-6 .... 6-94 1171

3 C4P0' 153-0 .... 28.25

7 HO 63-0 .... 11.63 11-49

C^H3NiOS2C^H3UiO^ + 7Aq 541-6 .... 10000

Cadmio-uranic Acetate. This salt differs in composition from all the

preceding. It crystallizes like the magnesia-salt, and exhibits the same

dichro'ism. Becomes somewhat opaque after long exposure to the air.

At 180°, it melts in its water of crystallization, and becomes anhydrous.

Weselsky.

U203 144 .... 40-56 40-10 .... 40-62 .... 40-9

CaO .....!.."..........! 64 .... 18-03 18-10

2 C^HW 102 .... 28-73

5 HO ....".'.".
. 45 .... 12-68 13-56

C^H^CaOSC^H^UiO* + 5Aq 355 .... 100-00

Page 314.

^ask Aciiate o/ ZmcZ. — Litharge dissolves almost Instantly in a

solution of neutral acetate of lead, kept in a state of ebullition in a silver

basin, and forms the basic acetate. (Rochleder, J. pr. Chem. 74, 28.)
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Page 320.

Ferric Acetate. — By dissolving the ferric oxide precipitated b)ammonia (from a solution containing 1 pt. of iron), in 10 pts. of acetil
acid of 30 p c. at a temperature between 40° and 60°, and evaporatin'the decanted solution between 60" and 80°, an amorphous ferric acetat'

V 2n?on?^I^^s'''^
is soluble in water and alcohol, and is composed o

Fe^O', 2C*H30» + Aq. (Oudemans, Ckem. Centr. 1858, 486)

Peroxide of Acetyl. C^H^'O^O^.

Brobie. Proc. Roy. Soc. 9, 361.

Produced by the action of peroxide of barium on acetic anhydride:

(C^H302)2,02 + Ba02 = C^H302,02 + C^H^iO^BaOS

Acetic anhydride. Peroxide of acetyl Acetate of baryta.

The materials in equivalent proportions are very j^radually mixedunder anhydrous ether; the liquid is filtered from the acetate of baryta:tlie ether distilled off at a low temperature; and the remaining liquid

^ell
washed with water Peroxide of acetyl then remains as a colour-

less viscid liquid, which has a pungent taste and burns the tongue like
Cayenne pepper A single drop placed upon a watch-glass and heated
explodes with a loud report, shivering the glass to atoms.^ It is a powerful
oxidizing agent, instantly decolorising sulphate of indigo, converting
protoxide of n.anganese into peroxide, and ferrocyanidUf potass unf

:^I:r7^.
^''' baryta-water, it forms perLide of barium and

Page 337.

Thiacetic Acid. C*H*s»0^ =
^*^0'

I gs

sulDhl'J« nf'\ ^'f '''*'''°'^, ''^
^"^"^^ '" ^^^4 ^y tl'e action of penta-

fiulph.de of phosphorus on glacial acetic acid (ix, 33.5), has been further
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;ammeclby Ulrich (Ann. Plmrm. 109, 272), who has prepared several

its salts. Moreover, Jacquemin & Vosselmann {Compt. rend. 49, 371)
ive shown that it may also be obtained by the action of chloride of

'.etyl on sulphydrate of potassium. When chloride of acetyl is added

."Op by drop to an equivalent quantity of the sulphydrate contained in a
;tort furnished with a receiver, an energetic action immediately takes

lace, attended with the evolution of sufficient heat to volatilise a por-
lon of the chloride of acetyl. On cohobating several times and distilling,

4. yellowish liquid is at length obtained, which retains' only traces of

chloride of acetyl. It distils almost wholly between 90° and 100°, and

by fractional distillation a liquid is obtained boiling at 93°, and exhibit-

ing the properties of thiacetic acid described by Kekul^.

The process just described admits of generalisation, and may be

applied to the preparation of the sulphuretted acids of all the acids of the

series, C*"H^"0*, thus :

C2nH2n-102,Cl + KHS* = KCl + ^^^^'^ |
S^.

In like manner, by treating monosulphide of potassium with the

chlorides of the radicals C*"H*"~'0', the sulphides of the same radicals,

homologous with thiacetic anhydride, may be obtained,

2C*>H2»-i03,Cl + 2KS = 2KC1 + (C»"H*»-»02)2S«.

Jacquemin & Vosselmann, by treating sulphide of potassium with chloride

of acetyl, have obtained thiacetic anhydride, (C*H'0')'S', agreeing in all

respects with the product which Kekul6 prepared by the action of penta-

sulphide of phosphorus on acetic anhydride.

Respecting the preparation of thiacetic acid hy Kekule's method, Ulrich gives
the following details : 1 At. finely pulverized pentasulphide of phosphorus and 1 At.

glacial acetic acid are mixed in a capacious retort and gently heated, the neck of the

retort being directed upwards and connected with the lower end of a Liebig's condenser ;

sulphuretted hydrogen then escapes, arising from the action of the sulphide of phos-

phorus on the small quantity of water contained in the glacial acetic acid, and the mass
is apt to froth over. After the action has continued for about two hours, the contents

of the retort are distilled in the ordinary way. The reddish distillate is a mixture of

thiacetic acid, acetic acid and sulphur, and a black mass consisting of phosphorous acid

and melted sulphur remains in the retort. By submitting the distillate to fractional

distillation, pure thiacetic acid is obtained, boiling at 93°. The product amounts to

about one-fifth of the acetic acid employed.

Propeiiies. Colourless liquid, having a pungent odour like that of

acetic acid and sulphuretted hydrogen together. Soluble in water, espe-

cially in warm water, still more readily in alcohol and ether. Sp. gr.
1 074 at 10°. Boils at 93° (Kekule), and distils unaltered. Does not

solidify at - 17°.

Hence, by exposing the crude distillate of acetic and thiacetic acid to a moderately
low temperature, the greater part of the acetic acid may be separated at once.

The vapour-density determined at 180°, was found to be 2*465, the

theoretical density (2 vol.) being 2*631. The difference arises from

partial decomposition. Moreover, the vapour-density determined at
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lower temperatures, comes out considerably greater, c. ,^. 3'04 at
125°,^

thiacetic acid in this respect, resembling acetic acid. (UlricL.)

Decompositions. The acid heated for some time to between 180° an

200', in a sealed tube, suffers decomposition, the liquid as it cools, depo

siting crystals of sulphur, and sulphurretted hydrogen escaping wheu
the tube is opened. On subsequently distilling the residual liquid, a

fluid product goes over at 120", having a peculiar odour, sinking i

water, and being gradually decomposed thereby. It contains only 6 p. c •{

sulphur, whereas thiacetic acid contains 27 p. c. It is perhaps, a mixture

of acetyl, C*H^O^ with undecomposed thiacetic acid. — Chlorine decom-

poses thiacetic acid with considerable rise of temperature, and formation

of chloride of sulphur, hydrochloric acid, and chloride of acetyl.
— Oil of

vitriol decomposes it, with rise of temperature, evolution of sulphuretted

hydrogen and sulphurous acid, and precipitation of sulphur. Nitric acid

of sp. gr. 1'34, does not act upon it at ordinary temperatures, but at a

gentle heat, it effects complete decomposition attended with explosion.

Fuming nitric acid produces the same effect at ordinary temperatures.

(Ulrich.)

Combinations. The thiacetates, C^H^MO'^S^ are obtained by dissolving

the oxides or carbonates in thiacetic acid, or by decomposing the barium

salt with sulphates. They are all more or less soluble in water and

alcohol, and crystallize from the solutions ;
but they are less stable

than the corresponding acetates.

Thiacetate of Ammonia is produced by passing dry ammonia-gaS
into thiacetic acid dehydrated as completely as possible. Thick white

fumes are formed, and the compound separates from the still liquid

portion, in beautiful small white crystals, which aro very deliquescent.

(Ulrich.)

Thiacetate of Potash is easily obtained by adding thiacetic acid to

aqueous carbonate of potash, and evaporating over the water bath; it

then separates in small colourless crystals, which may be purified by

pressure and recrystallization. Dissolves readily in water and alcohol,

and bears a heat of 100° without decomposition.

Ulrich.

4 C 24-0 .... 21-12

3H 3-0 .... 2-64

K 39-2 .... 34-21 34-25

2 S2 32-0 .... 28-02 27*60

2 16-0 .... 14-01

CH^KO^S^ 114-2 • • 100-00

Thiacetate of Soda. C^H^NaO^S' + Aq, is prepared like the potash-

salt, and crystallizes in small colourless and odourless crystals, which are

very soluble in water and alcohol. Gave by analysis, 21-62 p. c. sodium,

the formula requiring 21-49 p. C. This salt cannot be prepared by dissolving

sodium in the acid, because the heat thereby evolved causes further decomposition <uid

evolution of sulphuretted hydrogen. The aqueous solution of the resulting crystalline

magma, yields on evaporation cluefly acetate of soda. (Ulrich.)
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thiacetate of Baryta. C*H='BaO^S- + 3 Aq.
— When thiacetic add

is added to baryta-water, till a slight acid reation is produced, and tho

liquid is then evaporated over the water-bath, the salt is obtained in

colourless crystals, resembling those of heavy spar, and apparently

belonging to the right prismatic system. It is purified by repeated

crystallization. Dissolves in alcohol, and gives off part of its water at

100°. The solutions are neutral, and have a sweetish taste. (Ulrich.)

4 C
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When thiacetic acid ia mixed in the cold with aniline, the mixture
becomes hot, sulphuretted hydrogen is given off, and a crystalline mass is

formed, the aqueous solution of which, on cooling, deposits colourless

crystalline laminf© of phenyl-acetamide NjC^H^'O^C^^H^jH (Analysis 69-45

p. c, C, and 678 H; by calculation 71-11 C, and 6-66 H).

C*H302,H,S2 + N,H2,C>2H5 = NjCHSO^C'^HS.H + H^S^.

Thiacetic Acid. Anelsne. Phenyl-acetamide.

Page 337.

Sulphide of Ethyl, C*H*S''. The best mode of preparing this com-

pound, is, according to Hobson {Chem. Soc. Qu. J. 10, 56), to distil the

monosulj)hide of potassium in alcoholic solution with an equivalent

quantity of sulphovinate of potash.

By treating sulphide of ethyl with dilute nitric acid, heating the

solution over the water-bath till the excess of acid is expelled, saturating
with carbonate of baryta, evaporating to dryness, exhausting the residue

with alcohol, and concentrating the alcoholic extract, a small quantity of

non-crystallizing syrupy liquid was obtained, containing sulphur, ethyl,
and baryta, probably in the form of ethylotrithionate of baryta (xii, 514).

Sulphide of Ethyl with Mercuric Iodide, C*H'S,HgI.— Sulphide of

ethyl does not unite directly with mercuric iodide as it does with the

chloride (viii, 339). To prepare the iodine-compound, a mixture of

alcohol, iodide of ethyl, and the chlorine-compound, C*H^S,HgCl, is heated

for some hours to lOC^, in a sealed tube; the contents then separate into

two layers, the lower of which quickly aggregates into a yellow solid,

while the upper, on cooling, yields the compound C*H*S,HgI, in the form

of a yellow crystalline body. It is also obtained by heating to 100°, in a

sealed tube, a mixture of finely pulverized mercuric sulphide with alcohol

and iodide of ethyl. It may be purified by crystallization from boiling

alcohol, in which it is sparingly soluble. — It has the aspect of sulphur ;

does not change colour when rubbed; melts at 110°; solidifies in a

radio-crystalline mass on cooling ;
and is resolved at \Q(f into sulphide

of ethyl and mercuric iodide. (A. Lori, Compt. rend. 46, 1280 ; Ann.
Fharm. 107, 235.)

Loir.

4 C 24 .... 8-8 8-26

5 H 5 .... 1-8 2-50
S 16 .... 5-9 6-40

Hg 100 .... 36-7 35-75
I 127 .... 46-8 47-90

I

C^H*S,HgI .... 272 .... 100-0 100-80

The corresponding me^Ay^compound C^H^SjHgl, may be obtained by
precisely similar methods. It is yellow, melts at 87°, and decomposes
at 165". It gave by analysis 4-1 p. c. carbon, and 37*3 mercury, the

formula requiring 4-6 C, and 38-7 Hg. (Loir.)
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Page 358.

Iodide of Ethyl.
— To prepare large quantities of iodide of ethyl

without danger, De Vrij {N. J. Pharm. 31, 169) saturates anhydrous
alcohol in a vessel surrounded with frigorific mixture, with dry hydro-
chloric acid gas ; then determines the quantity of hydrochloric acid in

a sample of the saturated liquid; and adds this liquid to the pulverized
iodide of potassium contained in a retort, in quantity just sufficient to

convert the iodide into chloride. The liquid is distilled off the next day,
then washed and rectified.

Iodide of methyl may be prepared in like manner. On adding wood-

spirit saturated with hydrochloric acid to iodide of potassium, decomposition takes

place immediately, attended with great rise of temperature. CDe Vrij.)

On the preparation of iodide of ethyl, see also Reynoso (iV. Ann. Chim. Phyt.
48, 385; Jahrenber d. Chem. 1856, 565); and Walz {N. Jahrb. Pharm. 8, «74).

Action of Iodide of Ethyl on Silver-salts. — When iodide of ethyl is

mixed in a closed vessel with tun-gstate of silver, strong action soon takes

place, attended with rise of temperature,'formation of iodide of silver, and

ether, and separation of free tungstic acid. No tungstate of ethyl is pro-
duced. (Gossmann, Ann. Pharm. 101, 218.) Similar results are obtained

with molybdate, arsenite, arsenate, antimonate, stannate, borate and tellu-

rate of silver. When iodide of ethyl is enclosed in sealed tubes, with

bichromate of silver, a small quantity of aldehyde is formed. The mixture

becomes very hot, and the tubes are very liable to burst.— Iodide of ethyl, heated
to 100° for some hours in sealed tubes with sulphide, sulphate, or sulpha-

cyanide of silver, is converted into sulphide, sulphate, or sulphocyanide
of ethyl. (Naaon, Ann. Pharm. 104, 126).

Bromide of Ethyl is easily prepared by distilling 4 pta. of pulverized
bromide of potassium, with 5 pts. of a mixture of 2 pts. of oil of vitriol

and 1 pt. of 96 per cent alcohol. (De Vrij.) See also Reynoso {loc. cit).

Page 366.

Bromide of Ethylidene. C*H*Brl

WuRTZ & Frapolli. Ann. Pharm. 108, 225.

Obtained by passing vapour of aldehyde over pentabromide of phos-
phorus in a vessel externally cooled. The products formed are bromide
of ethylidene and oxybromide of phosphorus, which cannot be separated
by fractional distillation, because the bromide of ethylidene is decom-

posed by heat. The oxybromide of phosphorus may however be remoyed
2 a 2
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by agitating the mixture with lumps of ice, replacing them as they melt.

A dense yellow liquid is thus obtained, which is insoluble in water and is

readily decomposed by water, with evolution of hydrobromic acid : hence

it is impossible to obtain the compound in a state of sufficient purity for

analysis.
Bromide of ethylidene treated with ethylate of sodium yields acetal:

C^H^Br^ + 2Cm5Na02 = 2NaCl + C^H<,(C<H«)2,0*.

Acetal.

The acetal thus produced yielded by analysis 61*2 p.c. carbon and 12"1 hydrogen,

the formula C^-H"0< requiring 61-02 C and 11-86 H.

Page 376.

Chloride of Ethylidene. C*H*CR

Gedther. Ann. Pharm. 105,321.
WuRTZ & Frapolli. Compt. rend. 47, 418; Ann. Pharm. 108, 223.

Produced by the action of pentachloride of phosphorus upon alde-

hyde:

C4H402 + PC15 = C^H^CP + P02CF.

[By the action of PCl^ on glycol, the isomeric compound chloride of ethylene is

produced (p. 423)].

The vessel containing the chloride of phosphorus must be kept cool,

while the aldehyde is added by small portions; afterwards the mixture

is warmed, whereupon the whole dissolves to a homogeneous liquid,

which gradually blackens when distilled, and gives off below 100'', a

liquid from which water separates an oily body, and above 100°, oxy-
chloride of phosphorus. The oily liquid, dried by chloride of calcium and

rectified, yields chloride of ethylidene.

Transparent, colourless, oily liquid, resembling chloroform in taste

and odour. Sp. gr. 1-189 at 4-3° (Geuther). Boils at 58^ (Wurtz &, Fra-

polli); at 60° (Geuther).

Geuther.

4 C 24 .... 24-24 2444
4 H 4 .... 4-04 4-47

2 CI 71 .... 71-72 71.55

C^H'»C12 99 .... 100-00 100-46

Isomeric with chloride of ethylene, but differs from it in specific gravity and in

boiling point, the sp. gr. of chloride of ethylene being 1-256 at 12° according to Reg-

nault, and the boiling point 86° according to Dumas. The two bodies differ also in

their behaviour with alcoholic potash, chloride of ethylene being easily decomposed

thereby, into chloride of potassium and the compound C^H'CI ;
whereas chloride of

ethylidene is not all affected by alcoholic potash in the cold, and with difficulty even

when heated.
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Chloride of ethylidene treated with ethylate of sodium does not act
like the bromide and produce acetal (p. 452), but yields a chlorinated

pis, C*H^C1, identical in composition and properties with the so-called
chloride of acetyl (chloride of acetosyl or vinyl, ix, 191), derived from Dutch
liquid. The identity of the two gases is shown by their solubility in water and alcohol,
and by their behaviour with chlorine

; 1 vol. water at 25° absorbed 0-81 vol. of the gas
(^) obtained as above from chloride of ethylidene, and the same volume of the gas (/J)
from chloride of etliylene. 1 vol. anhydrous alcohol at 22-5° dissolved 55'1 vol. of the

gas A, and at 22-9°, 54-5 vol. of the gas B. The gas A absorbs chlorine and forms a
compound C^H^CP, identical with that which Regnault obtained in like manner from
the gas B.

The term ethylidene is applied to a radical (C-H^), supposed to exist in a series of

compounds derived from aldehyde, and isomeric with the ethylene-compounds, which are
derivatives of glycol, e. g. chloride of ethylidene, isomeric with chloride of ethylene ;

aldehyde with oxide of ethylene; Geuther's compound of aldehyde and acetic anhydride,
with biacetate of ethylene ; the compound of aldehyde and chloride of acetyl,
(C^iI^O=,C''H^O-Cl), with glycolic chloracetin; and acetal with biethylglycol. These two
series of compounds are intimately related to each other, and the compound C^Ii'Cl,
which may be produced, from either of them, may be regarded as the link between the
two. (Wurtz and FrapoUi).

The so-called ethylidene-compounds may, however, be viewed in a different light,
viz., as containing the radical C^H\ At all events, chloride of ethylidene, as pointed
out by Beilstein {Dull. Soc. Chim. de Paris, i, 60), appears to be identical vrith

Regnault's wonochlorinated hydrochloric ether, C^H3Cl,HCl(viii, 375), that compound
having a specific gravity of 1174 at 17°, boiling at 64°, and being also with ditticulty
acted upon by alcoholic potash.

Oxychloride of EthyHdene. C«H«CPO».

A. Lieben. Compt. rend. 46, 6G2; Ann. Fhai-m. 106, 336.

Produced by the action of hydrochloric acid on aldehyde:

C^H<02 + 2HC1 = C8H8Ci202 + 2H0.

When aldehyde cooled by a freezing mixture is saturated with dry
hydrochloric acid gas, the liquid increases in volume and separates int o
two colourless layers, which must be immediately separated, as they act

upon each other. The lower layer is aqueous hydrochloric acid, the

upper is oxychloride of ethylidene, which may be purified by repeated
distillation over chloride of calcium.

Transparent, colourless liquid, smelling of aldehyde and hydrochloric
acid. Sp. gr. 1-13T6 at 12°. Boiling point 116"— 1 17°. Vapour-densit y
5-08 (taken at 173').

8 C
8 H
2 CI
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Vol. Density.

C-vapour 8 3-3280

H-g-as 8 0-6544

Cl-gas 2 4-9086

0-gas 1 1-1093

Vapour of C8H8C1202 2 99003
1 4-9501

May be regarded as a double molecule of aldehyde in Mrhich 2 At. O are replaced

by 2 At. CI. Isomeric with D'Arcet's chloretheral (ix, 192).

Oxychloride of ethylidene is not decomposed by water in the cold,

but on heating, it is converted thereby into hydrochloric acid and alde-

hyde.
— Pentachloride of phosphorus does not act upon it at ordinary

temperatures, but is completely dissolved when heated with it in a sealed

tube to 100° for several hours: the organic product cannot however be

separated from the oxychloride of phosphorus formed at the same time.

(Wurtz & Frapolli.)
Geuther & Cartmell, by treating aldehyde with hydrochloric acid,

have obtained, besides the oxychloride just described, another which
has the composition C^^H^'^CPO*, and may be regarded as a triple

molecule of aldehyde C^H^'^O', in which 2 At. are replaced by 2 At. CL

{Proc. Roy. Soc. 10, 110).

Chlorethylate of Ethylidene.

C^H^CIO' = C*HSC*H»0^C1.

Wurtz & Frapolli. Ann. Pkarm. 108, 226.

Produced by passing hydrochloric acid to saturation into a mixture
of 1 vol. aldehyde and 2 vol. absolute alcohol surrounded with a freezing
mixture. Two layers of liquid are then formed, the lower

consisting of

aqueous hydrochloric acid and the upper ethereal layer of chloreth3rlate
of ethylidene:

C<H*02 + C<H«02 + HCl = C8H9C102 + 2H0.

Wurtz & Frapolli.
8C 48-0 .... 44-24 45-14
9 H 9-0 .... 8-29 9-51
CI 35-5 .... 32-72 30*34

2 O 16-0 .... 14-75 15-01

C«H9C102 78-5 .... 100-00 100-00

The differences between the analytical and calculated results arise from partial decom-
position during distillation. The carbon and hydrogen were determined from a specimen
boiling between 95° and 97°; the chlorine from one which boiled at about 98°.
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This compound, treated with ethylate of sodium, yields chloride of
sodium and acetal:

C8H9C102 + C*H5Na02 - NaCl + C»2H"0«.

The acetal thus produced yielded by analysis 61*3fl and 60*80 p.c. carbon; and
12*40 and 12*36 hydrogen. This method of converting aldehyde into acetal is much
easier than that which requires the preparation of bromide of ethylidene, the latter

compound being very difl&cult to obtain.

CJlorosulphate
of Ethyl. C«H'>C1,S»0«.

R, Williamson. Chem. Soc. Qu. J. 10, 100.

Produced by the action of chloride of ethyl on anhydrous sulphuric
acid, — When a thin glass vessel containing the anhydrous acid is

enclosed in a sealed tube containing chloride of ethyl, and the tube is

shaken so as to break the inner vessel, the anhydride dissolves in the

chloride of ethyl ;
and on subsequently distilling off the excess of chloride

of ethyl, the chlorosulphate remains in the form of a colourless oily

liquid.
— It appears also to be formed by the action of chlorosulphurio

acid on absolute alcohol:

S20<C12 + cm«02 = C<H6C1S30« + HCl.

It sinks in water, and is slowly decomposed thereby, yielding hydro-
chloric, sulphuric, and probably also ethylsulphuric acid.

R. Williamson.

S20« 80-0 .... 55-36 54-6 .... 554 .... 561
C^H^Cl 64-5 .... 44-64 45-4 .... 44.6 .... 439

C*H*C1,S20« . . 144-5 .... 10000 1000 .... 1000 .... 100-0

p, , that is to say as sulphuric acid

S^O* j ^^2, in which 1 At. H is replaced by ethyl and 1 At. HO* by CI. It is a

r HO*
homologue of the chlorohydrated sulphuric acid S'O* -l

^^ , which A. W. Williamson

obtained (Chem. Soc. Qu. J. 7, 180) by the action of sulphuric acid on pentachloride

of phosphorus. This latter compound may also be produced by the direct combination

of hydrochloric acid with sulphuric anhydride.

A similar compound is formed with chloride of methyl.

Chloride of acetyl, C*H'0'C1, likewise acts on anhydrous sulphuric

acid in closed vessels, with evolution of heat, and formation of a liquid

which is colourless at first, but afterwards turns yellow and red, and

decomposes rapidly in contact with the air. When dropped into water,

it sinks to the bottom and gradually dissolves, forming an acid liquid,

which forms with baryta a soluble salt, yielding a gelatinous precipitate

on the addition of an alkali. (R. Williamson.)
The chlorosulphate of phenyl, C'*H*C1,S*0* (chlorosulphobenzolic acid),

obtained by Hutchings (xi, 175), is likewise a compound of similar

constitution.
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Pa<?e 309.

Ethylphosplioric Acid.— According to Reynoso {F. Ann. Chim. Phys.
48, 385), the action of iodine and phosphorus upon alcohol (as in the

preparation of iodide of ethyl), is represented by the equation ;

6C^H«02 + 51 + p = 5C4H5I + P08,H2,CJH5 + 4H0.

The formation of ethylphosphoric acid in this process has been confirmed

by Tuttle {Ann. Pharm. 101, 290). On diluting with water the syrupy
liquid which remains after distilling off the iodide of etl>yl, neutralizing
with carbonate of baryta, and precipitating with alcohol, a salt was
obtained which, after drying at 100°, yielded 57'9 p. c. of baryta; agreeing
nearly with the formula PO^,C*H^,Ba'^, which requires 58-3 per cent.

Page 475.

Nitrate of Ethyl. When 1 At. iodide of potassium, and 1 At. nitrate

of ethyl are heated, together with an equal volume of alcohol, to 100°, in

a sealed tube, iodide of ethyl is formed, together with a little ether, and
a separation of iodine takes place. The essential part of the reaction is

expressed by the equation :

N06,C^H5 + KI = NO«K + C^H«I.

The ether appears to result from the action of the iodide of ethyl on the

alcohol ;
and the iodine, together with some gaseous products, likewise

results from secondary decompositions. (Juncadella, Compt, rend. 48, 345.)

Page 486.

Compounds of Cyanide of Ethyl with Chlorides.

W. Henkel. Ann. Pharm. 106, 282.

These compounds are formed by direct combination, which is often

attended with so great a rise of temperature, that external cooling is

necessary to prevent decomposition. Many of them crystallize well, and

may be distilled without decomposition ; but they are instantly decom-

posed by alcohol and water, and cannot be recrystallized from ether ;

lionco they are difficult to purify.
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Cyanide ofEthyl ivith Chloride of Titanium. C«H»N,TiCR— The two
substances unite without much rise of temperature, and on agitation, the

compound separates in snow-white crystalline crusts, which distil without

decomposition.

Calculated. Found.

Titanium 57-10 58-21 p.c.

With Peniachloride of Antimony. C«H*N,SbCl*.— The heat evolved

by the combination is so great, that to prevent blackening and decompo-
sition, it is necessary to cool the retort with a mixture of snow and salt-

On distilling off the excess of cyanide of ethyl, the compound separates
as a yellow mass, which cannot be sublimed without decomposition.

Calculated. Found.

Antimony 35'68 34-59 and 35*26 p.c.

With Bichlonde of Tin. C«H»N,SnCP.— The most stable of this class

of compounds.

Calculated. Found.

Sn 25-00 25-47

CI 30-64 30-37

The crystals, when left to stand on a porous tile over oil of vitriol,

give off a considerable quantity of cyanide of ethyl. They were afterwards
found to contaiu 37*9 p. c. tin.

With Terchloride of Gold. C'R^NjAuCR — Resembles the corres-

ponding methyl-compound (p. 412).

Calculated. Found.

Gold 42-38 41-13

With Bichloride of Platinum. C*H'N,PtCP. — Resembles the pre-

ceding.

Calculated. Found.

Platinum 42-84 43.92

With Chloride of Carhonyl. C«H»N,C20=CP. — Phosgene gas prepared

by passing carbonic oxide through boiling pentachloride of antimony,
and freed from the vapours of the latter compound by passing through a

strongly cooled receiver, was introduced into a tube containing cyanide
of ethyl, and cooled with snow. The product is a transparent colourless

liquid, which, in contact with water, gives off a considerable quantity of

gas burning with a blue flame.

Calculated. Found.

Chlorine 46-1 45-78
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With Chloride of Cyanogen. C*H*N,CyCI. — Obtained bypassing dry
gaseous chloride of cyanogen, for a long time through cyanide of ethyl.

—
Colourless liquid, which boils between 60° and 68", irritates the eyes and

respiratory organs strongly, and is decomposed, with rise of temperature
by contact with water.

Calculated. Found.

Chlorine 30*47 29-86

It decomposes spontaneously in a few days, the whole of the chloride

of cyanogen being separated in the solid form, as Cy'CP. (Hencke.)

Cyanide of Ethyl and Silver.— When iodide of ethyl and cyanide of

silver, in equivalent quantities are heated together to 100° in a sealed

glass tube, a viscid oil is formed, which solidifies to a crystalline mass
on cooling, and contains, together with iodide of silver, a compound of

cyanide of ethyl and cyanide of silver, which does not yield pure cyanide
of ethyl by distillation. On distilling it with water, a liquid is obtained

which smells strongly of cyanide of ethyl, and when mixed with an

acid and evaporated, yields an impure salt of ethylamine.
When a mixture of cyanidd of silver, iodide of ethyl, and water, is

heated to 100"^, till the half-fused mass no longer gives off bubbles of

iodide of ethyl, the aqueous solution yields on cooling, fine shining

crystals of the compound AgCy;,C*H*Cy. This substance may be obtained

in larger quantity, by repeatedly boiling with water the fused product

resulting from the decomposition of cyanide of silver by iodide of ethyl,
and quickly drying upon paper the crystals which separate on cooling.

They are microscopic square prisms, which have a very unpleasant odour,

melt between 80° and 90°, blacken quickly in the moist state, and are

very slightly soluble in alcohol and ether. When exposed for some time

to the air, they lose their odour, and are decomposed, cyanide of silver

remaining in the form of the original crystals.
— When distilled with

potash, they yield a liquid which smells of cyanide of ethyl, and when
treated with hydrochloric acid, yields a pure salt of ethylamine.

— But
if the aqueous solution of the product obtained by decomposing cyanide of

silver with iodide of ethyl, be treated with dilute sulphuric [hydrochloric?]

acid, hydrocyanic and carbonic acids are evolved, cyanide of silver is pre-

cipitated, and the evaporated liquid contains, together with ethylamine, a

body which emits the odour of cyanide of ethyl when boiled with

potash, and is perhaps a compound of hydrochloric acid with cyanide of

ethyl HC1,C*H*N, the latter playing the part of a base. (E. Meyer,
J. pr. Chem. 68, 279.)

Platinocyanide of Ethyl.

C«H»N^Pt = Cy''Pt,C*H« = PtCy,C*H''Cy.

C. V. Thann. ^wn. Pharm. 107, 315.

Prepared by passing dry hydrochloric acid gas into a solution of

hydroplatinocyanic acid in absolute alcohol. The gas is rapidly absorbed,

the liquid becomes very hot and solidifies on cooling to a crystalline pulp,

composed of small aurora-red needles. The crystals must be quickly

filtered and dried with great care over oil of vitriol and caustic potash.
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The crystals thus obtained contain 2 At. water, from which they

cannot be separated without decomposition. They belong to the right

prismatic system, and are combinations of a prism with the basic terminal

face and a pyramid. They appear to be isomorphous with platinocyanide
of potassium. Under the microscope, the body of the crystal exhibits a

brown colour, while the surface varies from light azure to dark steel-

blue.

8 C
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Probably both these reactions go on togetber ;
but the cyanide of ethyl

appears to be further acted on by the free ammonia, perhaps yielding

ethylamine and cyanide of ammonium:

CyC^H* + 2NH3 = NH^C^H^ + CyNH^

On saturating the ammoniacal distillate with hydrochloric acid, evaporating to

dryness, treating the residue with a mixture of absolute alcohol and ether, and again

evaporating, a hygroscopic residue was| left containing 61'8 p. c. chlorine, probably
therefore a mixture of sal-ammoniac (66"4 p. c. CI) and chloride of ethyl-ammonium

(42-9 p.c. CI).

Dry ammonia gas converts platiuocyanide of ethyl into platinocyanide
of ammonium and ethylamine;

Cy2PtC^H» + 2NH3 = Cy^PtNH* -f- N(H2,C<H5)

The volatile products being condensed in hydrochloric acid and the solution treated

as above, a residue was obtained containing 6'4 p. c. chlorine.

Platinocyanide of Ethylammonium, Cy*Pt,(N,H^,C*H'').
— The yellow

crystals obtained in the manner above described, by the action of aqueous
ammonia on a solution of platinocyanide of ethyl in alcohol and ether,

dissolve very readily in water and alcohol; and the solutions evaporated
in the air, leave long yellow needles, which, while immersed in the

mother-liquor, exhibit a splendid violet iridescence on the surface. They
gave by analysis 50*98 p. c. platinum, the above formula requiring 50"26

p. c. (v. Thann.)

Page 489.

Suljpfiocyanide of Ethyl.
— Ammonia in the state of gas, does not act

upon sulphocyanide of etliyl; but in alcoholic solution it separates a black-

brown substance, especially if the mixture is heated. When sulphocy-
anide of ethyl is heated for several days to ] 00°, in a sealed tube Avith

strong aqueous ammonia, a black substance {A) separates, which is vola-

tile for the most part when strongly heated, sparingly soluble in water,
alcohol and ammonia, easily and with dark colour in the fixed alkalis,

from which solutions it is partially deposited after awhile. When
analyzed without further purification, it gave 41*1 p. c. carbon, 8*9

hydrogen, and 41 "5 nitrogen.
The brown aqueous solution from which the black substance was

deposited, contained (together with free ammonia) cyanide of ammonium,
carbonate of ammonia, oxalate of ammonia, and urea; bisulphide of ethyl
C^H'S^ was likewise formed. It appears then that the sulphocj'anide
of ethyl C*H^C*NS^ gives up C'N, leaving C*H»S^ and the cyanogen thus

separated reacts further on the ammonia. (A. Kremer, J. fv. Cliem. 73,

265.)

Sulphocyanide of amyl is decomposed by ammonia in a similar

manner, but less easily. (Kremer.)
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Sulphocyanide of ethyl heated for several daya to 100°, in sealed

glass tubes, with aqueous potash, is converted into bisulphide of ethyl,
with simultaneous formation ot cyanide and cyanate of potassium:

2(C*H«,CyS2) + 2K0 = 2C^H5S2 h KCy + KCyO'

The separation of cyanogen in this decomposition, and the decomposition of the

resulting cyanate of potash, explain Lowig's statement (viii, 390), that sulphocyanide of

ethyl boiled with alcoholic potash yields bisulphide of ethyl, ammonia, and carbonate of

potash. (Briining, Ann. Pharm. 104, 198.)

Sulphocyanide of Ethi/len€,C*^K\(C'NS*y.
— Formation and preparation

(x, 520). The compound melts at 90°, and solidifies at 83°.

8 C
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Page 1.

Acetone.

Friedel. Compt. rend. 46, 1165; 47, 921. Bull. Soc. Chim. de Paris

I, 26, 57. Ann. Fharm. 107, 174; 112, 236.
RiCHE. Compt. rend. 49, 176. Bull. Soc. Chim. de Paris 1, 29. Chem.

Gaz., 1859, 323.

FiTTiG. Ann. Pharm. 110, 23.

Stadeler. Ann. Pharm. lU, 277.

Constitution of Acetone. — From Friedel's experiments it appears that

when a mixture of acetone and water acidulated with sulphuric acid, is

subjected to the action of a feeble current of electricity, the acetone is

oxidised by oxygen derived from the water, and converted partly into

acetic, partly into formic acid, probably according to the equation:

C«H«02 + 60 = C*H^O^ + C^H^O^

This result affords an additional argument in favour of the theory which
regards acetone as a methyl-compound C^H^O^C^H^ — Carbonic acid is also

produced, but it is probably due, eitber to secondary reactions, or to a more complete
combustion of a portion of the acetone: C^H^O^ + 60 = CCO^ + 6H0. (Bull. Soc.
Chim. de Paris, i, 57.)

The same conclusion may be drawn from the electrolysis of a mixture
of acetone and nitric acid. When a weak current (from 3 Bunsen's cells)
is passed for four or five days through a mixture of 2 pts. acetone, 1 pt.

water, and 1 pt. ordinary nitric acid; the liquid afterwards saturated

with carbonate of potash, and the resulting salt treated with alcohol,
acetate of potash is dissolved. Moreover, the crude salt obtained

by saturating the acid, gives off, when heated with potash, alkaline

vapours consisting of ammonia and methylamine. The ammonia is

formed by the union of the nascent hydrogen and nitrogen resulting from
the decomposition of the aqueous nitric acid; and the presence of methy-
lamine is an indication that the acetone contains methyl.

—A small

quantity of oxamide is sometimes produced, probably by a secondary
reaction (Riche, Compt. rend. 49, 179).
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Page 4.

Chlorinated Acetones.— The series of these compounds is now com-

plete. Monocldoracetone C*H*C10^ is produced by the electrolysis of a

mixture of acetone and hydrochloric acid (Riche, loc.
cit.")
— Bichloracetone

(Kane's mesitic chloral, ix, 27) is produced by the action of chlorine-gas

upon acetone. — Ter- and qradro-chloracetone were obtained by Bouis

(ix, 262) by passing chlorine-gas into wood-spirit (probably containing

acetone). The so-called methylic chloral C"H*C1'0*, which Weidmann
& Schweizer obtained by the action of chlorine on wood-spirit (vii,

261), was also probably a hydrated mixture of bi- and ter-chlorinated

acetone:

C'2H8C1«0» = C«H*C1'0* + C«H'C130» + HO

Fentachloracetone, C^HCl'O', is obtained by the action of a mixture of

hydrochloric acid and chlorate of potash on various organic compounds,
viz., kinic, citric, gallic, pyrogallic, catechucic, and salicylic acids, also

kinone, indigo, tyrosin, albumen, and muscular flesh (Stadeler) ; and
hexachlorinated acetone^ C^H^O^ is probably the compound which Planta-

mour obtained by the action of chlorine on nitric acid in sunshine (ix,

5; xii, 440).

Monochloracetone. C'H'CIO'^. — When a feeble current of
electricity

(from three Bunsen's cells) is passed through a mixture of acetone and

hydrochloric acid, the latter compound is decomposed by the current, and

hydrogen is abundantly evolved at the negative pole; but the chlorine at

the positive pole, instead of escaping in ihe gaseous form, acts energeti-
cally on the acetone and forms a substitution-product. The liquid,
which is clear at the commencement of the action, soon becomes turbid,
in consequence of the formation of oily drops which sink to the bottom :

the action is completed in 18 or 24 hours.— The oily liquid, after being
washed and dried, begins to boil at 90°, but the greater part of it distils

over between 115° and 119°. This portion, after being shaken up with
oxide of lead and redistilled, boils at 117°, and exhibits by analysis
the composition of monochloracetone. It is a colourless, very limpid
liquid, which strongly irritates the nose and eyes, producing a copious
flow of tears. Its sp. gr. is 114 at 14°. Vapour-density, 3-40.

Riche.
- -^

,

6 C 36.0 .... 38-22 38-98 .... .... 37-65 .... 38-80
5 H 5-0 .... 5-40 5-54 .... .... 5-46 .... 5-26
CI 35-5 .... 38.92 38-61

2 O 16-0 .... 17-46

CHSCIO^ 92-5 .... 100.00

Vol. Density.

C-vapour 6 2-4960

H-gas 5 0-3465

Cl-gas 1 2-4543

O-gas 1 1-1093

Vapour of Monochloracetone 2 6*4061
1 3-2030
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Monocliloracetoue is neutral to test-paper and is not altered, either by
contact with the air or by distillation. It does not mix immediately with

water, but appears to dissolve slowly in it : the sol ution thus formed does

not precipitate nitrate of silver.— When kept in contact with boiling water

for some hours, it disappears entirely and the liquid precipitates nitrate of

silver; but on evaporating the water, nearly the whole of the liquid is

deposited unaltered. — With potash in aqueous or alcoholic solution it

forms brown products; ammonia in the state of gas or iu aqueous or

alcoholic solution, also solution of carbonate of ammonia, acts in the

same manner, forming a deposit of sal-ammoniac.— Recently precipi-

tated oxide of silver attacks its slightly at ordinary temperatures, but

the action is not easily completed, even at 100°. The product is a brown

liquid, soluble in ether and becoming glutinous when evaporated: it does

not appear to contain either acetate or propionate of silver (A. Eiche,

Compt. rend. 49, 176).

Monobromacetone. C^H^BrO^— When a weak current of electricity is

passed through a mixture of hydrobroraic acid and acetone, hydrogen is

evolved at the negative pole; but the bromine which would otherwise be

eliminated at the positive pole acts upon the acetone, forming monobro-

macetone, which, in the course of 24 hours, is deposited in the form of an

oil. This liquid, washed, dried, and distilled, begins to boil at about 100°,

but the temperature rises quickly to 140°. A large quantity of liquid
over between 140° and 145"; but during the distillation, the liquid
blackens and gives off hydrobromic acid. — This portion, freed froni

hydrobromic acid by a current of dry hydrogen and agitation with oxide

of lead, exhibits a composition agreeing with the formula CH^BrO^. It

is a colourless liquid, but turns brown after a few minutes. It irritates

the eyes so strongly that the atmosphere of a room in which a few

drops have been spilt becomes unendurable. (Riche, Gompt. rend. 49,

178.)
A mixture of acetone and hydriodic acid behaves in a similar manner

when an electric current is passed through it: iodine dissolves in the

acetone, and an oil containing a considerable quantity of iodine falls to

the bottom, This oil, after repeated washing, yields a few colourless

needles, which are probably moniodacetone. (Riche.)

BicJiloracetone. CH^CPO'*. — This compound was first obtained by
Kane (who called it mesitic chloral) by passing dry chlorine-gas into

anhydrous acetone, Fittig, who has recently prepared it by the same

process, finds that, after washing with cold water and drying with

chloride of calcium, the greater portion of the product distils between

110° and 175°, and by repeated rectification of this portion, an oil is

obtained which distils constantly at 120°.— According to Stadeler, this

compound is most easily obtained by mixing acetone in a capacious flask

with twice its volume of strong hydrochloric acid diluted with an equal
bulk of water, and adding pulverised chlorate of potash by small por-
tions. The liquid becomes strongly heated, the chlorine is completely

absorbed, and bichloracetone quickly separates in the form of a heaA^y

oily liquid.
Bichloracetone is an oily liquid of sp. gr. 1-23G at 21°. Boiling

point 121-5° (Fittig); 1165° (Stadeler). Vapour-density 4*32. It is

insoluble in water, but mixes in all proportions with alcohol and ether.

(Fittig.)
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Fittiff.

6C 36 .... 28-4

4 H 4 .... 31
2 CI 71 .... 55-9

2 O 16 .... 12-6

C«H<Cl-02 127 .... lOO'O

-29-1 ...
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Preparation. Chlorate of potash is added in considerable quantity to

an aqueous solution of kinic acid, the liquid is heated to the boiling

point, and strong hydrochloric acid added in such portions that chlorine and
chlorous acid may be continually evolved. During this operation, explosions

frequently take place which shatter the receiver, even though cooled with ice or snow;
to avoid loss, therefore, the receiver should be frequently changed.— If the distillate

contains any notable quantity of chlorokinone, it must be returned to the

retort and redistilled. The distillates are partly concentrated by
repeated rectification over chloride of calcium, and the portions of oil

vrhich separate in each distillation are collected together. If the oily

product is tolerably free from other oily products which form at the same

time, it solidifies in a white crystalline mass, when covered with water

and exposed to a temperature of 4*^ to 5^. If no crystallization takes

place at that temperature, the impure product must be shaken up with

ice-cold water, and the clarified solution decanted and heated to about

60°, whereupon the greater portion of the dissolved oil separates out.

This portion is collected, and the water is used for fresh extractions of

the crude product.
— The oil thus obtained is still impure, and generally

has a rather strong yellow colour. To purify it, it is converted into the

crystalline hydrate by covering it with water and exposing it to a low

temperature, and the crystals are repeatedly pressed between paper to

free them from a yellow oil which does not solidify.
To obtain the anhydrous compound, the crystals are heated in a test-

tube till they melt; two liquids are thus formed, the upper of which is

watery and the lower oily. The latter consists of pentachloracetone,
which is to be removed with a pipette and dried over oil of vitriol in

vacuo.

Properties. Colourless, rather mobile liquid, having a burning aro-

matic taste and a peculiar odour, like that of chloral. Sp. gr. between
1-6 and 1-7. It remains liquid at 20°, volatilises slowly in the air at

ordinary temperatures, and boils at about 190°, apparently without

decomposition. With vapour of water it distils easily and without alter-

ation. It produces transient grease stains on paper, and is not turned

brown by strong sulphuric acid.

Stadeler.

6 C 36 .... 15-62 15-50

H 1 .... 0-43 0-50

6 CI 177-5 .... 77-01 77*09
2 O 16 .... 6-94 6-91

C6HC1*0* 230-5 .... 100-00 10000

The oily liquid which Plantamour obtained (xi, 441) by exposing citrate of soda to

the action of chlorine in sunshine, and to which he assigned the formula C*C1''C)^, was
doubtless also pentachloracetone in an impure state. It had a density of 1-66 at 15°,
boiled at 190°, and gave by analysis 15-99 p. c. carbon and 75-49 chlorine.

Hi/drate.. C^HCl'O^ -|- 8H0.— Pentachloracetone shaken up with
water and exposed to a temperature a little below 0°, is converted into a
white crystalline hydrate which when dry looks very much like chlorate

of potash. The crystals are sometimes \ of an inch in diameter.

They are rhombic tables of 11G° 24' and 63^ 36', frequently also con-

verted into hexagonal prisms by truncation of the acute angles. They
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melt between 16° and 17° and volatilize slowly in the air at the same

temperature. Heated in a glass tube, they are converted into a milky
liquid, which at about 50° separates into two clear liquids, the upper of

which is anhydrous pentachloracetone.

6 C
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C'CPO' 4- 2Aq, wluch melts at a temperature above 15°, with sepai'atlon
of the oil.

6 C
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This chlorobromide treated with alcoholic potash yields another

chlorobromide, C'H^ClBr, which boils at 105°, and gives by analysis
23-47 p. c. carbon and 2-85 hydrogen (calculation: 22-82 C and 2-58 H).
The same body is produced by treating C'H'ClBi-^ with silver-salts.

Methylchloracetol is isomeric, but not identical with bichloride of

propylene C^H^CP, which boils, according to Friedel, between 93" and
98°. But the compound C®H'C1 obtained from methylchloracetol is

identical with chloropropylene obtained from chloride of propylene.
Chloropropylene prepared from chloride of propylene, yielded, when passed into bromine,
a chlorobromide which boiled at 170°, like that derived from acetone. Its composition,
as determined by analysis (1.3-91 p. c. C, 1-99 H, l/'Ol Claud 66-76 Br) did not

however agree very closely with the formula C*H*ClBr-, probably in consequence of an
admixture of chloride of bromopropylene C*H*BrCR

The preceding facts show that acetone is related to the propylene
series. (Friedel, Bull. Soc. Chim. de Paris, i, 26 ; Ann. Phann.

xii, 236.

Page 10.

For the action of amtnonia on acetone see page 378 of this volume.

Acetone with BisulpJiite of Ammonia.— When an alcoholic solution

of bisulphite of ammonia is mixed with actone till permanent turbidity
is produced, the liquid becomes hot, and after a few seconds deposits
laminae resembling cholesterin, which quickly aggregate into a heavy

crystalline powder. It is soluble in water and alcohol, insoluble in ether.

It decomposes rather easily, even at ordinary temperatures, and smells of

ammonia and sulphurous acid. (Stadeler.)

Stiideler.

NH3 17 .... 10-83 10-99

S02 64 .... 40-7/ 40-13

2 no 18 .... 11-46

C«H602 58 .... 36-94

C«H«0- + (NI1^0,HO,2S02) 137 .... 100-00

The formula is equivalent to that of cystin + 4HO, but the compound is not con-

verted into cystin by heat. (Stadeler.)

Page 15.

Action of Sodium on Acetone.— Pinacone. C''H"0*. — Sodium is

violently attacked by anhydrous acetone, but without evolution of

hydrogen, and hydrate of soda is separated in white flakes. The liquid

gradually assumes a pasty consistence, and the sodium becomes coated
with oxide, so that it no longer acts perceptibly on tl)e acetone. Qi\
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subjecting the pasty mass to distillation, undecomposed acetone passes
over first, and on increasing the heat, two liquids collect in the receiver,

viz., a colourless watery layer, covered with a yellowish oil having an
odour of peppermint. On pouring the distillate into a basin, so that

the still remaining acetone may gradually evaporate, the watery liquid
solidifies in a white crystalline mass, from which the oil may be separated

by decantation and pressing between paper. The crystalline compound,
which consists of hydrate of pinacone, may be further purified by two

recrystallizations from a small quantity of hot water, the solutions being
filtered through moistened paper to separate the last traces of oil.

(Stadeler.) The formation of pinacone may be represented by the

equation :

2C6H802 + 2Na = 2NaO + Ci^H'-O^

Acetone. Pinacone.

and the anhydrous pinacone thus produced appears to take water from
another portion of the acetone, converting it mio phoro7ie (p. 342) which
is the oily liquid formed at the same time :

3C6H602 _ 4HO = CiSH"02

Acetone. Phorone.

The crystals of hydrated pinacone contain 14 At. water. According
to the concentration of the aqueous solution and the quicker or slower
rate of cooling, the compound separates, either in colourless four-sided
tables very much like oxalate of methyl, or in long thin prismatic

crystals; in both these forms it contains the same quantity of water.
The crystals are very brittle, dissolve readily in water, and still more

readily in alcohol, ether and acetone. They have no perceptible odour,
and a somewhat faint and cooling taste. Near 42~^, they melt to a clear

homogeneous liquid, which begins to boil and give off" water at 100°, the

boiling point gradually rising as the water goes off". By performing the

experiment in a narrow glass tube and gradually raising the temperature
to 140°, a viscid liquid is at length obtained, which burns with a bright
flame and appears to be anhydrous pinacone. It could not, however, be
obtained in sufficient quantity for analysis ; when 4 or 5 grms. were treated as above,
a considerable quantity volatilized, and the residue still crystallized on cooling, even
after the heating had been continued for several hours. Anhydrous pinacone is

quickly converted into the hydrate on exposure to the air, and instantly
when mixed with water.

Hydrated Pinacone. Stadeler. Fittig.
a. *. .«____,^_^..„_^

12 C 72.... 31-86 31-60.... 31-63 322 .... 32-4.... 33-i
26 H 26.... 11-50 11-56.... 11-52 11-5 11-6.... 11-5

72 ...
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By leaving the crystals of the 14-atora hydrate over oil of vitriol

for a week and recrystallizing from anhydrous ether, Fittig obtained

crystals of pinacone containing 4 At. water
;
and after three weeks

standing over oil of vitriol, crystals were obtained whose composition
was nearly that of pinacone with 2 At. water.

With 4 At. water.

12 C 72 ....
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ether. Sp. gr. 0-848 at 23°. Vapour density. 3*67. Boiling point 131°.

(Fittig.) According to Kane it boils at 120°.

12 C
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Page 25.

Methyl-acetone, Ethyl-acetone, and Dumasin,

R. FiTTiG. Ann. Pharm. 110, 18.

When the oily liquid which is obtained, together with acetone, by the

dry distillation of acetates, and floats on the top of the crude acetone, is

subjected to fractional distillation, after being dehydrated by chloride

of calcium, pure acetone passes over below 60°, and the liquid which
distils between 60^ and 130°, may be resolved almost completely,

by repeated fractional distillation, into three compounds, viz., methyl-
acetone, ethyl-acetone, and dumasin.

Methyl-acetone, C^H^O' = ^"^{^1^)0^, is a colourless liquid which
smells like acetone and mixes in all proportions with water and alcohol.

Sp. gr. 0-838 at 19°. Boils between 75= and 77°.

Fittig.

8 C 48 .... 66-6 66-0
8H 8 .... 11-1 11-2
2 O 16 .... 22-3 22-8

C8H802 72 .... 100-0 100-0

Methylacetone forms with bisulphite of soda, a crystalline compound
containing C«H«OH(NaO,HO,2SO*) + Aq or C^H^NaS^C+SAq. It

is very soluble in water and cannot be purified by recrystallization.
As it contained an excess of bisulphite of soda, which could not be removed, the sodium
and sulphurous acid were first determined and found to be Na = 15*3 p. c. and S^O*
= 41'6 p. c. The sum of these, viz., 569, was then deducted from 100, and the

remainder = 43"1 considered as the sum of the carbon, hydrogen and oxygen
= C*'H''02 + 3Aq = C^H'"0°. The quantities of carbon, hydrogen and oxygen
calculated from this formula are 21*1 C + 4-4 H + 17-6 O = 43*1, and with these

the quantities of carbon and hydrogen found by burning the salt with chromate of

lead agreed very nearly, viz., 20*4 C and 4-5 H, (Fittig.)

Ethyl-acelme. C^H^oQ^ = C°H«(C*H*)0^
—

Transparent colourless

liquid, smelling faintly of acetone, sparingly soluble in water, but
miscible in all proportions with alcohol. Sp. gr. 0842 at 19°. Boiling

point between 90° and 95°.

10 c
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were found to be together 466 p. c; and this deducted from 100 leaves

53-4 for the weight of the C^^H^O^ + 3Aq or Ci°H^*0» in 100 parts of

the salt.

10 c ....
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Page 37.

Acetonic Acid. C«H«o«.

Produced by the action of hydrochloric and hydrocyanic acid upon
acetone :

C«H«0» + C^NH + HCl + 4H0 = NH^Cl + CH^O*

The mode of formation is analogous to that of mandelic acid from bitter

almond oil. — To prepare the acid, acetone is mixed with aqueous hydro-

cyanic and hydrochloric acid, and the mixture, after having stood for

some time, is boiled, and afterwards evaporated over the water-bath.

The brownish syrupy residue solidifies on cooling, and may be almost

wholly freed by pressure between paper, from a brown very bitter

substance, which adheres to it. The pressed mass consists almost entirely

of sal-ammoniac and acetonic acid, and the latter may be dissolved out by

ether, and purified by recrystallization from water and from ether.

(Stadeler, Ann. Phai-m. Ill, 320.)
Acetonic acid is odourless, has a strongly acid taste, and reddens

litmus. It is easily dissolved by water, alcohol, and ether, and crystallizes

from the solutions in small colourless prisms, generally arranged in

crosses. It volatilizes to a certain extent with vapour of water.

Stadeler.

8C 48 .... 4615 46-00

8 H 8 .... 7-70 7-68

6 O 48 .... 46-15 46-32

C«H»0« 104 .... 100-CO 100-00

Homologous with lactic acid C*H*0*, from which it dififers by C?H'.

Heated in a glass tube, it melts into a colourless oily liquid, which
mounts up the sides of the tube without actually subliming. The drops

solidify quickly on cooling, and appear to consist of unaltered acetonic

acid. — Heated with hydrate of potash, it gives off the odour of acetone.
•— It is not altered by oil of vitriol in the cold, but on heating the

mixture, it turns brown and gives off a large quantity of gas.
—A mode-

rately dilute solution of the acid neutralized with ammonia is not preci-
tated by nitrate of silver ; but the mixture gradually deposits metallic

silver in dark flocks.

Barium-salt, C^H^BaO". — Obtained by neutralizing the acid with

baryta-water and evaporating to a syrup. By slow cooling, it is obtained

in small thin prisms, apparently with rhombic base, which gradually
change to a crystalline magma. By rapid cooling, the syrupy solution

solidifies to a satiny, long-fibred, crystalline mass. After drying at 110°,
or in vacuo, it does not diminish sensibly in weight at 180°. At a

stronger heat, it decomposes and gives off vapours smelling like burnt

tartar, but also pungent like acetone. Gave by analysis, 43-4 and 42-7

p. c. baryta, the formula requiring 44*6 p. c. The difference arises from
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impurity, as the salt could not be purified by recrystallization, on account
of its great solubility.

Zinc-salt. C^H^ZuO* + 2 Aq.— Obtained by' boiling the aqueous acid

with carbonate of zinc, filtering the boiling solution, and exhausting the

residue with boiling water. The solution on cooling, deposits the salt

in thin, colourless, microscopic, six-sided tables or prisms, exactly like

those of lactate of zinc. It is sparingly soluble in water, insoluble in

alcohol and ether. When heated, it decomposes without melting, giving
off vapours which smell like those emitted by the barium-salt.

Air-dried. Stadeler.

ZnO 40-5 26-39 26-67
CSH"05 95 61-88

2 HO 18-0 11-73 11-27

C8H7ZiiOS+2Aq 153-5 lOO'OO

The amount of water is the same as that of sarcoholactate of zinc C^H^ZuO* +
2Aq (xi, 500).

Page 38.

Acetal.

Acetal is isomeric but not identical (as stated at page 521, vol. xii),
with biethyl-glycol, C*H*(C*H*)^02 ; the latter boils at 123-5°, whereas
acetal boils at 104° to 106° (see page 427, of this volume).

For the transformation of acetal into aldehyde and vice versa (see page 437).

Action of Pentachloride of Phosphorus on Acetal.— Pentachloride of

l)hosphorus acts violently on acetal, forming chloride of ethyl and

oxychloride of phophorus, but no chloride of ethylidine or chloride of

vinyl.
— When 2 At. PCP, are made to act on 1 At. acetal, and the

product is treated with water, an oil separates which appears to have
the composition C^H'^CP. — But when 1 At. PCF, is added to 1 At.

acetal, the mixture being well cooled, and the product decomposed by
adding small pieces of ice, another chlorine-compound is formed, probably
C^H'CIO^ the same indeed, as Wurtz and Frapolli obtained by the action
of hydrochloric acid on a mixture of aldehyde and absolute alcohol.—
The two reactions may perhaps take place as follows :

C"=H»0^ + 2 PCI* = C'liaCl'' + C^H^CI + 2PC1302

Ci2Hi-«0< + PCI' = CstPClO^ -r C<H-'C1 + PCFO-
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The two corapouuds are very unstable, and \rere not obtained in

Buffioient quantity for exact analysis.
If the preceding; forrauljB and reactions are correct, tlic constitution

of acetal may be represented by the formula
q^j^s

> 0', tbat is to say,

alcohol, in which 1 At. H is replaced by the radical C'H'O^ This

radical would form the chloride C»H^0'C1, and the perchloride C^H'CP ;

but beinf' rather unstable, it may easily resolve itself into aldehyde and

ethyl, C«H«0^ = C*H*0' + C*H«
;
and in fact, acetal treated with

acetic acid or acetic anhydride (p. 437), does yield aldehyde and acetate

of ethyl. (Beilstein, Bitll. Soc. Chim. cle Far. 46; Ann. Phai-ni. 112,

240.)

Chloracetals.

A. LiEBEN. iV. Ann. Chim. Phys. 52, 313,

These compounds are formed, together with acetal, aldehyde, formiate

of ethyl, and acetate of ethyl, by the action of chlorine on hydrated

alcohol, the relative quantities of the several substitution-compounds

varying according to the strength of the alcohol.

When chlorine is passed into alcobol of ordinary strength (80 per

cent ), and the heavy oil which separates on addition of water, is washed

several times with aqueous chloride of calcium, then dehj^drated and

submitted to fractional distillation, it begins to boil at 80 ,
and the

boilin.^ point gradually rises to about 200°, not however remaining

stationary at any intermediate point. The portion which distils below

120°, consists of aldehyde and compound ethers; that which distils above

120° which is in larger quantity than the former, contains monochlo-

racetal and bichloracetal. On submitting this portion to fractional

distillation, the greater part passed over between 170 and 185 ;
this

consisted chiefly of bichloracetal, which may be obtained nearly pure by

again subjecting this same portion to fractional distillation. To separate

the monochloracetal, the portion of the second distillate boiling be ow

170° and the portions of the first distillate which passed over below

120°' were heated for several days with solution of potash, whereby a con-

siderable quantity of chloride of potassium was formed together with a

yellow oily liquid, which floated on the aqueous solution. The watery liquid

contained formic acid. The oil being distilled fractionally, a considerable

portion passed over between 156^ and 165^ and the boiling point of the

remainder rose to 180". This latter portion contained bichloracetal. Ihe

former portion did not yield a liquid of perfectly sta-ble boiling
pointy

but a considerable portion consisting, chiefly of monochloracetal, passed

over between 154° and 159°.

Monochloracetal, C"H"C10S Is a colourless liquid, baving an ethereal,

aromatic odour, and boiling at about 155°. Vapour-density, 5 38. It is

perfectly neutral, insoluble in water, soluble in alcohol, not attacked by
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potash-ley. It does not precipitate nitrate of silver, either in the cold
when heated.

Between 154°

12 C
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portion of liquid thus obtained, the boiling point of which however is not

stated.

Dumas.

12 C 72-0 ... 32-50 32a
11 H ll-O .... 4-96 51
3 CI 106-5 .... 48-08 47-3

4t) 32-0 .... 14-46 15-1

C'2H"Ci30< 221-5 .... 10000 100-0

This liquid was evidently tercliloracetal. Two other portions of

liquid similarly obtained, the one boiling at 183°, and having a vapour-
density of 6"7, and the other at 186°, with vapour-density 6'6, appear
to be mixtures of bichloracetal and terchloracetal. [The calculated vapour-
density of bichloracetal i8 6*43, that of terchloracetal 7-67.] Another product

analysed by Lieben, also boiling at 186°, exhibits a similar composition.

Dumas. Lieben.

at 183°. at 186°. at 186°.

Carbon 35*4 .... 35-6 36-72

Hydrogen 5-9 .... 58 6*36
Chlorine 45-1 .... 442
Oxygen 13-6 .... 14-4

100-0 .... 1000

When chlorine is passed into very dilute alcohol (of 44 per cent.),

kept in a state of ebullition till the chlorine is no longer absorbed, and
the product is subsequently distilled, the distillate contains aldehyde,
formiate of ethyl, acetate of ethyl, acetal and monochloracetal; and the
acid residue contains hydrochloric acid, together with a non-volatile acid,

probably glycolic acid. — If the alcohol is kept cool, the chief products
are aldehyde and acetal. (Lieben.)

Page 56.

Ethylamine.

Formation. According to E. Meyer {J. pr. Chem. 68, 279), ethyla-
mine is best prepared by the action of ammonia on iodide of ethyl.
Wurtz's method of decomposing cyanate of ethyl with potash, also yields
a good product. Strecker's process of decomposing sulphethamato of

ammonia, is less productive.
— Meyer finds also that ethylamine is

formed during the preparation of cyanate of ethyl by distilling a mixture
of ferrocyanide and sulphovinate of potassium, with addition of peroxide
of manganese or oxide of copper.

— Cyanide of ethyl, whether prepared
by distilling sulphovinate of potassium with commercial ferrocyanide, or

with pure cyanide of potassium, disappears when left in contact for some
time with hydrochloric

or sulphuric acid; and on distilling the solution, pro-
pionic acid IS given off, and a salt of ammonia is left, together with a salt

of ethylamine. This formation of ethylamine from cyanide of ethyl, is similar to
that ot ammonia from cyanide of hydrogen (vii, 401).

— For the formation of ethyla-
mine in the decomposition of cyanide of ethyl and silver (see page 458).
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Etliylamine is formed wlien cyanate of potjlsh is heated with eolpho-
vinate of lime and hydrate of lime, and in larger quantity by heating a
mixture of urea, caustic lime, and sulphovinate of lime. The urea is

mixed with excess of quick lime ; a quantity of sulphovinate of lime is

added, equal to one-fifth of the weight of the urea; and the mixture is

heated in a retort connected with a receiver containing hydrochloric acid.

By evaporating the contents of the receiver to dryness, "and treating the

residue with a mixture of alcohol and ether to separate sal-ammoniac, a

deliquescent chloride is obtained, which gives off ethylamine when
heated with an alkali. — To obtain a good product, the salts must be well

dried; sulphovinate of lime yields a larger quantity than sulphovinate of

potash. (D. K. Tuttle, An7i. Fharm. 101, 288.)

A solution of ethylamine in absolute alcohol does not precipitate an alcoholic

solution of iodine.— Iodide of nitrogen dissolves readily in ethylamine, forming a

solution which becomes turbid when diluted with water, but clear and colourless on
addition of a large quantity of water. The clear liquid yields, by evaporation, very

hygroscopic crystals coloured yellow by free iodine. — No homologue of iodide of

nitrogen appears to be formed. (Gilm. Wien. Akad. Ber. xx, 30, 126.)

Separation of Ethylaminefrom Ammonia. — This separation may be

effected by treating the mixed bases with excess of tartaric acid, and

digesting the evaporated residue with alcohol, which dissolves the bitar-

trate of ethylamine and leaves bitartrate of ammonia. (Meyer, J. pr.
Chem. 67, 147.)

According to Meyer, ethylamine may be used (as originally suggested

by Wurtz) for separating alumina from sesquioxide of iron, the alumina

dissolving in the ethylamine, and the ferric oxide remaining undissolved.
A mixture of 0"215 grm. Al-O-^ and 0"740 grm. Fe-0^, yielded, after separation in this

manner, 0'214 APO^, and 0-740 Fe^O^.

Sulphate of Ethylamine. — This salt decomposes when boiled and

gives off ethylamine. It forms with sulphate of magnesia, a, double salt

which crystallizes in transparent prisms containing 6 or 7 atoms of water.

Analysis gave 8-96 p. c. magnesia, and \^6•b2 sulphuric acid (SO^) ; while the

formula MgO,(C''H'N,HO),S20« + 7Aq, requires 9-2 MgO, and 36-88 S0^ and

MgO,(Cm?N,HO),S206 + 6Aq. requires 9-62 MgO, and 38-46 SO^. It is difficult

to dry the crystals completely between paper, and at 100°, ethylamine may be driven

oflf as well as water. The crystals leftover oil of vitriol for six weeks, lost 19-31 p. c.

water, or about 4 At. (Meyer.)

Sulphate of ethylamine likewise forms crystallizable double salts with

sulphate and chloride of copper. (Meyer.)

Phosphate of Ethylamine and Magnesia, 2 MgO,(C*H''N,HO),PO»
-f 10 Aq.— Salts of ethylamine prevent the precipitation of magnesia,
in the same manner as salts of ammonia

;
and in such a solution, phos-

phate of soda produces a bulky precipitate, which becomes crystalline
after a while, but is much more soluble than the corresponding ammonia-
salt. Analysis gave 44-63 p. c. pyrophosphate of magnesia, 2 MgO,PO',
the formula requiring 43*62 p. c. (Meyer.)

A neutral solution of sulphate of magnesia, phosphate of soda, and

sulphate of ethylamine, deposits after a while, prismatic crystals,
which

however, soon become opaque even in the liquid, and do not redissolve.

(Meyer.)
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Sulphate of Ethylamine and Alum.ma. — (C^H'N,HO),APO», 4 SO*

+ 24 Aq.
— Ethylamine alum. — Obtained: 1. By mixing acid sulphate

of alumina with ethylamine, redissolving the crystalline precipitate in

water, and evaporating to the crystallizing point. The crystals obtained

were small regular octohedrons, modified by faces of the cube. — 2. By
mixing sulphate of alumina with hydrochlorato of ethylamine. The
solution gave off hydrochloric acid when boiled, but did not yield any
crystals even when strongly concentrated. The solution was therefore

evaporated to dryness; the residual salt exhausted with absolute alcohol;

the insoluble residue dissolved in water and the solution evaporated.
Prismatic crystals were then obtained, resembling those of nitre ;

but on

recrystalling from water, the salt was obtained in regular octohedrons,
an inch in diameter. Angle of the octohedron 109° 27' to 109° 29'. (Steuuer
& Kaumer, Ann. Phavm. 91, 172; Meyer.)

Stenner & Kaumer. Meyer.

AW 51-4 ... 10-68 11-00 .... 11-6G .... 11-18 .... 9-86

C^H'N.HO 54-0 .... 11-21

4S03 160-0 .... 33-24 33-38 33-92

24HO 216-0 .... 44-87 45-30

Ar-0^(C'H8NO,4S03 + 24Aq 481'4 .... 100-00

A solution saturated at 25°, contains 1 pt. of the crystallized alum in

6"89 parts of water. (Stenner & Kaumer.)

Sulphate of Methylamine and Ahmina. (C'H»N,H0),AP0',4S0»
+ 24 Aq. — Methylamine-alum.

—
Prepared by mixing sulphate of alumina

with hydrochlorate of methylamine, and purifying by rccrystallization.
—

Regular octohedrons, about half an inch in diameter. Dihedral angles of the

faces, 109° 26' to 109° 30'. (T. V. Alth, Ann. Phami. 91, 171.)

V. Alth.

APQS 51-4 .... 11-00 11-19

C^H^N.HO 40-0 .... 8-56
4 S03 lCO-0 .... 34-23 34'78

24 Aq 216-0 .... 46-21 44-37

C-H«NO,AF03,4S03 + 24Aq 467-4 .... 100-00

The deficiency in the water arose from efflorescence.

Molyhdate of^ Ethylamine, C*H'N,HO,2MoO^ — Molybdic acid
dissolves readily in ethylamine, and the solution left to evaporate over
chloride of calcium, deposits white scales, which become red-brown
when dry, and ultimately assume a regular brown colour. Analysis gave
72-22 and 73-03 p. c. MoO', the formula requiring 72*23 p. c. The
crystals continually give off ethylamine, and are gradually converted
into a still more acid salt. (Meyer, J. pr. Ghem. 67, 151.)

Phospho-molyhdate of Eihylamlne.— Phospho-molybdic acid produces
iu solutions of ethylamine^ a flocculent, curdy-yellov/ precipitate, lighter
in colour and more soluble in acids and in saline solutions, than that
which the same reagent forms with ammonia. The cihcr volatile bases
and many natural alkaloids form similar precipitates. (Meyer.)

VOL. XIII. 2 I
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When mercuric chloride in excess is mixed with ethylaraine, a white

precipitate is produced, which continually loses mercury during washing.
Its analysis gave 75-03 p. c. mercury, and 15-21 chlorine, agreeing

nearly with the formula 4HgCl + N.C^H^H,Hg + 2HgO (calc.

75-06 Hg and 15-18 CI).
— If the ethylamine is added in excess, a

yellow flocculent precipitate is formed, which gives by analysis 85-65,

p. c. Hg, 8-52 CI, 1-88 C, 0-34 H, 0-80 N, and 3-31 0, from which it is

not possible to deduce any rational formula. Biethylamine and triethyla-
mine yield similar precipitates with mercuric chloride. Uydrate of
tetrethi/Uum added to mercuric chloride, throws down pure mercuric

oxide, or if carbonic acid is present, an oxychloride. (Meyer.)

Page 65.

Tetrethylium, &c.

SoNNENSCHEiN. Ann. Pharm. 101, 20.

When white precipitate, HgCl,NH^Hg, triturated with water, is

mixed with 1^ pt. of iodide of ethyl, and heated for several days in the

water-bath, there are formed, without evolution of gas, golden-yellow

crystals (a) surrounded with a heavy dark brown liquid (h), above which
floats a nearly colourless watery solution (c).

This watery solution con-

tains mercuric chloride, sal-ammoniac, and a crystallizable compound of

mercuric chloride and hydrochlorate of ethylamine. The dark brown

liquid (6) solidifies in a crystalline mass after the excess of iodide of

ethyl has been driven off; the solution of this substance in a mixture of

alcohol and ether, deposits large yellow needles consisting of double

salts of mercuric iodide with the hydriodates of ethylamine, biethylamine,
and triethylamine; and the oily mother-liquor ultimately yields crystals
of iodide of mercury and tetrethylium.

The yellow crystals (a), after being purified by washing with warm
absolute alcohol, resemble mosaic gold, and appear under the microscope
as cubes with octohedral and dodecahedral faces. They are decomposed

by sunlight, with separation oi mercury, melt at 150", and decompose at

higher temperatures. They are insoluble in water, alcohol, and ether.

Analysis shows them to be composed of C^^H^'N'^Hg*!'.

32 C.
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They may be regarded as a compound of mercuric iodide with iodido

of tetrethylium and iodide of mercurotetreihylium, C"H''HgN,I :

C«H39N2Hg8I9 = 7HgI + Ci«H«Nl + Ci«H>9HgNI.

Iodide of potassium and iodide of tetrethylium dissolve the compound
for the most part, with separation of metallic mercury.— Nitric acid

separates mercuric iodide. Its solution in hot hydrochloric acid
yields

greenish yellow silky crystals.
— Chlorine and bromine separate all the

iodine after some time, forming crystals with a jetty lustre resembling

naphthalin,
— When the yellow crystals are heated with recently preci-

pitated oxide of silver, iodide of silver is formed, together with a strongly
alkaline liquid, which, after the excess of silver has been removed by
sulphuretted hydrogen, contains hydrate of tetrethylium. (On neutralising
with hydrochloric acid and* adding bichloride of platinum, a precipitate was formed

containing 2824 p. c. C, 5-95 H, 4-19 N, and 29*6 Pt, the formula C'SH^NCLPtCl''

requiring 2866 C. 597 H, 4-18 N, and 29*42 Pt But if the alkaline solution

is neutralised with hydrochloric acid without previous treatment with

sulphuretted hydrogen, and evaporated, white
crystals

are obtained, con-

sisting of a compound of mercuric chloride with chloride of tetrethy-
lium :

Sonnenschein.

C»H»6N 150 43-18 .... 43-32

Hg 200 33-25 .... 33-96
2 CI 71 23-57 .... 23-12 •

C2«Hi«Na + HgCl.... 421 _ 100-00 .... 10040

The amount of tetrethylium (C^H'^N) was determined by forming the platuuic-
salt, and weighing the platinum left on ignition. (Sonnenschein.)

A solution of sulphate of tetrethylium mixed with cyanate of potash and eva-

porated, yields, when the residue is extracted with alcohol, not tetrethylurea, but
carbonate of tetrethylium. (A. Briining, Ann. Pharm. 104, 200.)

Iodide of Tetrethylium and Mercury. — a. (C*H')*NI,2HgI.
— Pro-

duced by the action of metallic mercury on teriodide of tetrethylium (ix,

G7):

(C^HS)4NP + 2Hg = (C*H5)<NT,2HgI.

The compound dissolves sparingly in water, more easily in hot alcohol,
from which it separates on cooling in light yellow, shining, scaly crystals.

(H. Risse, Ann. Phai-m. 107, 224.)

itisse.

16 C 96 .... 13-50
20 H 20 .... 2-81
N 14 .... 1-97

2 Hg 200 .... 28-13 28-44
3 1 381 .... 53-59 5385

(C<H«)<NT,2HgI 711 .... 100-00

2l2
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h. (C*H')*NI,3HgI.
— Produced by the action of trimercuratiiino on

iodide of ethyl ;

NHg3 + iCmn = (C^H5)^NI,3 Hgl.

It is best to use trimercuramine containing a little mercuric oxide ; pure trimercura-

mine is too dangerously explosive.

Yellow crystals, which dissolve pretty readily iu alcohol, and are not

decomposed by water. (R. Miiller, Ann. Pharm, 108, 6.)

MUller.
16 C 96 .... 10-23

20 H 20 .... 2-13
N 14 .... 1-49

3 Hg 300 .... 31-99 t 31-04
4 I 508 .... 54-16 23-80

(C-»H^)^NI,3HgI .... 938 .... 100-00

Teriodide ofTrimethylethylium, (C2H3)s,C^H«,N,I8.—Produced by the

action of 2 at. iodide on 1 at. protiodido of trimethylethyliuin in hot

alcoholic solution, and separates on cooling in brittle rhombic prisni.s,

which are instantly decomposed by water into the pentaiodide and prot-
iodide of trimethylethyliura :

2Me3EtNI3 = Me^EtNP + Me^EtNI

In alcoholic solution, on the contrary, the pentaiodide and protiodide

immediately unite and form the teriodide.— This compound melts at C4°

without decomposition. The crystals are dark brown, in their fragments
brownish yellow and somewhat dichromatic: surface-colour bluish violet.

(R. Miiller, Ann. Fharm. 108, 1.)

10 c
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Teriodlde of Triethylmethylmm, C2H\C*H«)'NP.— Prepared in the
same manner as the preceding compounds. Crystallizes in bluish violet

square lamince, which appear dark red by transmitted light, and melt at

62^.

MUUer.

14 C 84 .... 16-90
18 H 18 .... 3-62

N 14 .... 2-82

3 1 381 .... 70-66 76-38

C?H3,(C^H5)s,NP .... 497 .... 100-00

There is no pentaiodide of triethylmethjilium.

All these compounds form with mercury, compounds analogous to

those prepared by Risse (p. 483).

Tenodide of Trimethylamyliim, (C-H=»)3C>''H"N,P
— Obtained by

heating trimethylamine and iodide of amyl for some time to 1G0°, and

treating the product with tincture of iodine.— Crystallizes in dark
brown flattened rhombic prisms, easily soluble in alcohol, nearly
insoluble in water. Combination: ooP. ocPqo (often predominating)
ooPoo .Poo. iPoo.— Inclination of the faces, ooP: ocP = 104°28

;

P 00 :Poo = 112°24. — The crystals exhibit trichroism when viewed in

such a manner that, when the crystal is set upright the light, may pass

through them at right angles to oo Poo
,
the ordinary ray is dark brown,

or nearly black, and the extraordinary ray light red-brown, the third tint

being intermediate between the two. Melting point 80°. (R. Mviller,

Ann. Pharm. 108, 4.)

MtUIer.

16 C 96 .... 18-79

20 H 20 .... 3-91

N 14 .... 2-74

3 I 381 .... 74-56 74-50

(C2II3)3,CioHn^N,P.... 511 .... 100-00

The pentaiodide does not appear to exist.

Ethylene-bases.

Cloez, in 1843 (Institut, 1853, 213), by heating alcoholic ammonia
in sealed tubes with bromide or chloride of ethylene, obtained three

volatile bases, which he supposed to contain the radicals C^H, C*H^ C*H',
viz., foi-mylia, C^H^N" = C^HjH'N; acett/lia (vinylamine), C*H»N =
C*H^H^N ; and propylia, CH'N = C«H^H^N. The second of these
has also been obtained by Natanson (xii, 548).

These bases have lately been examined by Hofmann {Proc. Pay. Soc.

ix, 154), who takes a different view of their constitution, regarding them
as hiamines, i.e

,
as bases derived from a double molecule of ammonia, by

the substitution of a biatomic radical (ethylene) for 2 atoms of hydrogen.
It is difficult indeed to understand how the action of ammonia on an

ethylene-compound can produce bodies containing three different radi-

cals, as Cloez supposes. Moreover, the high boiling points of these bases
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and the differences between these boiling points, are in favour of Hof-
mann s view. It will be remembered that methylamine, which contains 2 at. H
more than formylia, is a gas at ordinary temperatures, and liquefies considerably
below the freezing point of water. Again, the differences between the boiling points of
substances related, as the formulae of Cloez suppose, do not generally exceed 20°, and

very rarely rise to 40° or 47°. The following table exhibits the formulae of

these bodies as they are regarded by Cloez and by Hofmann, together
with the boiling points:

Cloez. Hofmann. B.P. Diff.

Formylia .... C^H^N (C'»H^),n*,N2 123 I470

Acetylia .... C^H^N (C4H'')2,H2,K2 170

Propylia .... C^FFN (C<Hi)3,N2 210

According to Hofmann's formulae, the first base is ethylene-hiamine,
the second hiethylene-hiamine^ and the third trlethylene-biamine. These
bases are rapidly attacked by bromide of ethylene, the product being a
non-volatile body, probably containing the fourth number of the series,

tetrethylene-hiammojimvi (C*H*)*N^.
The analysis of the hydrochlorate of the so-called formylia, and of

the base separated from it by the action of an alkali— which base con-
tains the elements of water not separable by caustic baryta

—
agree

much better with Hofmann's formulae than with those of Cloez:

1
40

Hydrochlorate. Calculation. Analyses.
"
C2H3N,HCi" C4H8N2,H2C12 Cloez. Ijofmann?

Carbon 18-32 .... 18-04 17-56 .... 17-87

Hydrogen 6-11 .... 7-52 7-39 .... 7-55

Nitrogen 21-37 .... 21-06 20-47
Chlorine 54-20 .... 53-38 53-62 .... 53-17

100-00 Z 100-00

FYee base. Calculation. Analyses.

C2H3N,HO C^HW.H^O^ Cloez. Hofmann.
Carbon 31-58 .... 30-76 31*12 .... 30-67

Hydrogen 10-52 .... 12-82 12-78 .... 12-97

Nitrogen 36-84 .... 35-90 35-80 .... 36-32

Oxygen 21-06 .... 20-52 20-30 .... 20-04

100-00 100-00

On the other hand, Cloez points out (Compt. rend. 46, 344), that

according to Hofmann's view of the formation of these bases, which may
be represented by the general equation:

C2»H2>nC12 + 2NH3 = (C2°H2'n,H*,N*),2HCl,

no chloride of ammonium should be formed in the reaction, whereas

experiment shows that this salt is produced, and consequently that the

reaction may be more correctly represented by the formula:

OH2°>_»Cl,HCl + 2NH3 = (C2»H2~-' H2,N)HCl + NH^Cl.*

The vapour-density of the hydrated base C-H*NO, is also adduced by
Cloez as an argument

— and the principal one — in support of his for-

mula. This vapour-density he finds by experiment to be 1-427; now,

* See note to page 488.
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for a condensation to 2 volumes, the formula C?H*NO gives as the calcu-

lated density, 1-317, whereas Hofmann's formula, C*H^°N*0*, e;ives 2-706.

Vol.

C-vapoar 2

H-gas 4

N-ga» 1

O-gas I

Density. Vol. Density.

0-8320 C-vapour 4 .... 1-6640

0-2772 H-gas 10 .... 0-6930

0-9706 N-gas 2 .... 1-9412

0-5546 O-gas 1 .... 1-1093

Vapour of C^H^NO 2 .... 2-6344 Vapour of C^H^'N^O^.... 2 .... 54075
1 .... 1-3172 1 .... 2-7057

To render the vapour-density calculated from the latter formula con-

formable with the experimental determination, it is necessary to suppose,
either that the formula C*H^°N^O'* represents 4 volumes of vapour, which
is not in accordance with the general law, or else that the molecule

C^Hi-'N^O^ splits up at high temperatures into C*H»N and H*OS each of

which, in the state of vapour, occupies two volumes (see note to page 41 1).

There are several other compounds which exhibit the same apparent

anomaly of vapour-volume, and may be supposed in like manner to

resolve themselves, at the high temperature at which the vapour-density
is determined, into two vapours, each occupying two volumes, so that

the whole appears as a four-volume gas; the two substances however

reuniting as the vessel cools, and reproducing the original compound,
60 that there is no direct evidence of the decomposition having taken

place. A decomposition of this kind is actually observed in iodide of

tetrethylium, N{C*H'*)*,I, which, when rapidly heated to a high tempera-
ture, splits up into triethylamine N(C*H*)' and iodide of

ethyl C^H*I,
which at first form two distinct layers in the receiver, but quickly unite

and reproduce the original compound. (Hofmann, ix, 67).
The following table exhibits the vapour-densities of these substances

as determined by experiment and calculation, together with the manner
in which they may be supposed to split up at high temperatures.
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Tlie argument founded upon the vapour-density cannot therefore be

considered as conclusive in favour of the formula) proposed by Cloez.^"

The bromides of propylene, butylene, amylene, and caprylene also

yield basic compounds when heated with alcoholic ammonia. In the case

of propylene, the results vary somewhat, according as that gas has been

prepared from amylic alcohol or from glycerine by Berthelot's process.

(Cloez, Compt. rend. 46, 344.)

Tetravinylium. C^^H^N = N(C*H»)*.

v. Babo. J. 2^r. Ghem. 72, 88,

Heintz & WisLicENus. J. pr. Chem. 76, 116 ; Fogg. Ann. 105, 577.

Tetracetylium, Tetracetosylium, Tetrellallylammonium.

Formed by the decomposition of aldehyde-ammonia at high tempera-
ures. Not known in the separate state. The hydrated oxide and several of the salts

were first prepared and analysed in an impure state by Babo; afterwards obtained

in greater purity and more completely examined by Heintz & Wislicenus.

Preparation of the Hydrated Oxide, C'*H"NO,HO. — Aldehyde-
ammonia not quite dry, is heated at the temperature of the water-bath

in a flask having a long vertical condensing tube. Ammonia then

escapes, while water and aldehyde-ammonia are condensed and flow back

again, and at length the base remains as a syrupy, brown, bitter mass,
which when quite dry is brittle and resinous. It is purified by dissolving
it in sulphuric acidj precipitating the sulphate by strong alcohol; dis-

solving in water; precipitating the base by caustic potash; collecting
the resulting brown flakes in a filter; dissolving them in alcohol; passing
carbonic acid through the alcoholic solution, whereby the remaining
potash is precipitated as carbonate, while the organic base remains free;

filtering again ; evaporating to complete dryness ; dissolving out the base

with absolute alcohol ; and repeating the whole series of operations three

or four times, (Heintz & Wislicenus.)
The formation of the base may be represented by the following equa-

tion:

4(C<H402,NHS) = Ci«Hi2N0,H0 + 3 NH' + 6 HO.

Babo, by heating aldehyde-ammonia in a sealed tube to 120° for several hours,
and distilling off the more volatile portion of the product, obtained a brown amorphous
mass, having a slight alkaline reaction, soluble in acids, and forming brown resinous

precipitates with bichloride of platinum, chromic acid, and tannic acid. The platinum-

* Since the above was printed. Dr. Hofmann has published a paper {Proc. Roy.
Soc, 10, 224) containing additional facts in confirmation of his views. In particular,
it must be mentioned, that he has found the vapour-density of the anhydrous base to be

2-00. Now, according to the formula (C^H''),H'',N-, referred to two volumes, it

should be 2*07, whereas, according to the formula, C-H,H^N, it should be 1*00.—
Hofmann also points out that the formation of the bases containing 2 or more At.

ethylene is necessarily accompanied by the formation of chloride of ammonium : e.ff.

2C<H^Br2 -I- 4NH3 = (C^H<)-H2N2,2HBr + 2NH^Br.
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salt prepared from a portion of the base which had been purified by repeatedly preci-

pitating the sulphate with alcohol, &c., gave results agreeing with the formula

Ci6HiiN0,HCl,PtCP, or N(C^H3yCl,PtC12 + HO.

Hydrated oxide of Tetravinylium, obtained by evaporation of the

alcoholic solution, is a resinous, perfectly amorphous, brittle, fissured

mass, having a bitter taste; red-brown by transmitted light, somewhat
darker and with a tinge of violet by reflected light, and exhibiting a

strong lustre on the surface and when fractured. It yields a yellow-
brown powder.

16 C
13 H
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Dried between 120° and 140". Heintz & Wislicenus.

16 C 96-0 .... 57-66 57-69
13 H 13-0 .... 7-81 7-77
N 14-0 .... 8-41
CI 35-5 .... 21-32 21-48 .... 21-23

8-0 .... 4-80

C16H12NC1 + Aq 166-5 .... 100-00

The chloroplatinate, (C*HyNCl,PtCl^ is obtained as a yellowish -

brown amorphous precipitate, by mixing the solution of the hydrochlo-
rate with bichloride of platinum. When dried at 150°, it gives by ana-

lysis 30-56, 30-65, and 30-68 p. c. platinum, the formnia requiring 30-14

p. c. Dried between 110° and 120°, it retains an atom of water; for it

then gives by analysis 29-09 p. c. platinum, the formula C'^H'^NCl.PtCP
+ HO requiring 29-33 p. c. (Heintz & Wislicenus.) This hydrated plati-
num-salt was first obtained by Babo (p. 488), not, however, in a perfectly pure state;
for his analysis gave only 28-9 and 28-5 p. c. platinum.

The chloro-aurate is a precipitate of similar character, but it decom-

poses at the boiling heat, yielding metallic gold in microscopic octohe-
drons.— The solution of chloride of tetravinylium forms with mercuric
chloride a dark brown, amorphous, flocculent precipitate, which dissolves

to a very small amount in boiling water, but separates again on cooling.

(Heintz & Wislicenus.)
The neutral oxalate, C*(C"H"N)'0^, is precipitated on mixing the

alcoholic solutions of the acid and base, the latter being in excess: it

resembles the sulphate in appearance.

Heintz & Wislicenus.

36 C 216 .... 65-06 65-20

24 H 24 .... 7-23 7-37

2N 28 .... 8-43

8 64 .... 19-28

C<(Ci«H»2N)208 332 .... 100-00

An add oxalate is obtained by treating the base with excess of oxalic
acid: it is very deliquescent, and dissolves readily in alcohol. (Heintz &
Wislicenus.)

TaHraie of Tetravinylium is insoluble in alcohol. The iannate is

insoluble, even in water. (Heintz & Wislicenus.)

The compounds just described cannot be represented as containing a biatomic

radical, without introducing hypotheses quite unsupported by experiment. They all

contain 16 At. carbon to 1 At. nitrogen; hence, to represent them as ammonium-com-

pounds containing a biatomic radical, we must suppose them to contain butylene C^H^,

making the formula of the chloride N(C»H8)2C1 + HO = C«H>'NC10, and that of

the hydrated oxide N,(C'<H8)2,0 + HO = Ci^H^'NO^. Now it is very improbable that

a butylene-compound should be formed from aldehyde-ammonia, and moreover, the

composition, as calculated from these forniuloe, deviates widely from the experimental
results. Thus, the formula C'^H^'NCIO, gives for the hydrated chloride, 56-30 p. c.

C, 9-97 H, and 20-82 CI, the carbon being 1-39 p. c. below, and the hydrogen 2-2

p. c. above the quantities found by experiment. The formula proposed by the disco-

verers must therefore be retained.
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Sodium-ethyl. C*H»Na.

J. A. Wanklyn. Ann. Pharm. 107, 125
; 108, 67. Chem. Soc. Qu.J.

11, 108.

Obtained in combination with zinc-ethyl, by the action of sodium on

zinc-ethyl; it has not yet been obtained in the separate state. When a

piece of sodium is introduced, together with about ten times its weight of

zinc-ethyl, into a glass tube previously filled with coal-gas, and the tube

then sealed, left to stand in cold water, and occasionally shaken, the

sodium gradually dissolves without evolution of gas ; an equivalent

quantity of zinc is precipitated ;
and after a few days, the tube contains

nothing but metallic zinc, and a colourless, highly inflammable liquid,

which, on coming in contact with the air, burns with explosive rapidity,
and leaves a strongly alkaline residue. This liquid consists of a compound
of sodium-ethyl and zinc-ethyl dissolved in excess of zinc-ethyl. On

cooling the liquid to 0"^, the comound separates in rhombic tables; and
on evaporating the liquid in a stream of hydrogen-gas, as long as zinc-

ethyl continues to pass off, the same compound remains as a crystalline

mass, which melts at 27°.

This compound of sodium-ethyl and zinc-ethyl could not be exactly

analysed, on account of its great tendency to oxidise; but it appears to

consist of C^H'Na + 2 C^H'Zn. When decomposed by water, it yields

hydride of ethyl, soda, and oxide of zinc. The proportion of zinc to

sodium was found to be 28*20 Zn to 12-89 Na (nearly 2 At. to 1 At.),
and about 47*60 pts. of hydride of ethyl were evolved to 7*6 pts.

sodium, the formula requiring 50*3 pts.

Sodium-ethyl cannot be obtained from this compound in the free

state. On attempting to distil off the zinc-ethyl, gas is evolved and
metallic sodium remains, together with zinc; similarly when the com-

pound is heated with potassium or sodium at the temperature of the

water-bath. Neither can sodium-ethyl be obtained by the action of

sodium on iodide of ethyl or ether. Sodium does not act perceptibly on
either of these liquids separately, even with the aid of heat, and with
a mixture of the two, either in the cold or at 100°, it forms a blue modi-
fication of iodide of sodium, but no sodium-ethyl, because, according to

Frankland (Ann. Pliarm. 110, 107), that compound, in contact with
iodide of ethyl, is immediately decomposed, forming iodide of sodium and

giving ofi" a mixture of hydride of ethyl and ethylene :

C^H^Na + C^H*! = Nal + C^H^ + C<H*.

Sodium-ethyl (in the form of the compound above described) is attacked by
carbonic acid gas with considerable evolution of heat, and converted
into propionate of soda:

C^HSNa + 2C02 = CsiIsNaO*.

[Sodium-methyl treated in the same manner yields acetate of soda (p. 442)],
Sodium-ethyl is also acted upon by carbonic oxide and by cyanogen ; but the products
have not yet been satisfactorily examined.

Potassium acts on zinc-ethyl even more energetically than sodium,
and forms a similar compound of zinc-ethyl with potassium-ethyl, from
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wbicb the latter cannot be separated. Lithium also forms a similar

compound. Calcium appears to act immediately on zinc-etbylj magnesium
not at all, even at 100". (Wanklyn.)

Compounds of Alcohol-radicals with the Earth-meials.— Magnesium,
in the state of coarse powder, decomposes iodide of ethyl even at ordi-

nary temperatures, more quickly when heated with it in a sealed tube,

forming iodide of magnesium, gaseous products, and a colourless volatile

liquid, which has a penetrating alliaceous odour, is not spontaneously
inflammable, but forms thick white fumes of magnesia in contact with
the air, and decomposes water with violence. This liquid is probably
magnesium-ethyl.

—Aluminium decomposes iodide of ethyl in like manner,

forming a spontaneously inflammable liquid, probably aluminium-ethyl,

which, when distilled in a stream of carbonic acid, yields a heavy colour-

less oil of very high boiling point, and likewise capable of decomposing
water with violence. Pulverized i;anacZmm slowly attacks iodide of ethyl
at 180°, yielding a deep red liquid. (Hallwachs & Schafarik, Ann.
Pharm. 109, 206.)

Page 70.

Ethyl and Methyl-bases containing Arsenic and Phosphorus.

Caiiours. Compt. rend. 49, 87. Ann. Fharm. 112, 228.

When arsenide of zinc or cadmium is introduced into sealed tubes,

together with iodide of methyl, and the mixture heated to 175"" or 180°,

the iodide of methyl disappears completely, and a greyish solid coherent

mass is formed, which dissolves pretty freely in boiling alcohol. On

evaporating the alcoholic liquid, fine, colourless prismatic crystals are

obtained, having a strong lustre, and consisting of (C*H^/AsI,ZnI, and

(C'^H^)*AsI,CdI. If the zinc-compound be thrown into boiling potash,
the zinc is dissolved, and a heavy oil separates, which soon solidifies on

cooling. On pulverizing this substance, and leaving it in contact with

the air for 24 hours, the potash which it contains is converted into

carbonate ;
and if the product be then digested in absolute alcohol, a

solution is obtained, which by evaporation, yields beautiful colourless

prisms of iodide of arsemethylium (CH^)*AsI.
With iodide of ethyl, compounds are formed isomorphous with the

preceding, and containing:

(C^H5)4A8T,ZnI and (C4H«)'A8T,CdI, J

Free arsenic, with the iodides of ethyl and methyl, yields in like

manner:

(C"HS)AsI,A8P and (C4H5)<AsI,A8P.
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and these products treated with a boiling solution of strong potash, yield
arscnite of potash, iodide of potassium, and the iodides of arsenmethylium
and arsenethyliura.

If instead of proceeding as above, the mixture be evaporated to

dryness, and distilled in an apparatus filled with hydrogen or carbonic

acid, oily products collect in the receiver, having the odour of arsenietted

hydrogen, and consisting of pure arsentrimethi/l or arsentriethyl.

The preparation of the double iodides above mentioned, affords the

best means of obtaining the compounds (C2H»)'As, (C^ffj^As, (C*H«)'As,
and (C*H»)*As.

When arsentrimethyl is treated with iodide of ethyl, or arsentriethyl
with iodide of methyl, compounds are produced isomorphous with the

iodides of arsenmethylium and arsenethylium, and composed of :

{C2H3)»(C''H«)I and (C<H«)3(C2H3)L

Pure arsentrimethyl is a colourless, very mobile liquid, which boils

above 100°. It forms with oxygen a very deliquescent compound,

^(;2jj[3^3^gQj^ yielding by exposure in vacuo, beautiful crystals, which

quickly liquefy in contact with the air. AVith sulphur, arsentrimethyl
forms spendid colourless prisms (C''H')'AsP, which are obtained very
well defined, by slow evaporation of the aqueous or alcoholic solution.

It unites also with iodine and bromine, forming the compounds (C^ii^)^A8P
and (C^H)=»AsBr».

Crystallized phosphide of zinc (obtained by heating the metal to

saturation with vapour of phosphorus, in a current of hydrogen), acts on

the iodides of methyl and ethyl at 1 80°, in the same manner as the

arsenide, yielding similar products. On exhausting the product with

boiling alcohol, and evaporating over the water-bath, yellow spongy pro-
ducts are obtained; and on treating these products with a small quantity
of dilute alcohol, a solution is obtained, which, when left to evaporate in

vacuo, deposits beautiful amber-coloured crystals, isomorphous with those

produced with arsenide of zinc ;
and on treating these crystals with hot

potash-ley, heavy oils separate, which solidify on cooling, and dissolve

readily in alcohol. The liquid when evaporated, deposits beautiful

colourless needles of iodide of phosphomethylium or phosphethyliunif

(C-IP)*PI, and (C*H*)*PI. These products are decomposed by distilla-

tion, yielding trimethylphosphine (C*H^)T, and triethylphosphine (C^H*)'P;
and these compounds treated with iodide of methyl or iodide of ethyl,

reproduce the iodides of phosphomethylium and phosphethylium.
The iodides of methyl and ethyl act strongly in sealed tubes on free

antimony and antimonide of zinc ;
and the products distilled with lumps

of potash yield stibmethyl and stibethyl; but they are viscid and difficult

to purify.
It appears then, that when the iodides of methyl and ethyl are heated

with bodies of the phosphorus family, the compounds which have the

greatest tendency to form, are the iodides of phosphethylium, arsenethy-

lium, &c., which may be represented by the general formula RMe^I and

REt4.
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Cacodyl-compounds.

A. Baeyer. Ann. Pharm. 107, 257.

Terchloride of Cacodyl, As(C''H^)^CP.
— Produced by the action of

pentachloride of phosphorus on cacodylic acid (ix, 327).

As(C^H3)2HO* + 2PC15 =
As(C'^H3)2C13 + 2P02C13 + HCl.

1. To moderate the action, the chloride of phosphorus is immersed in

anhydrous ether, and pulverised cacodylic acid is added in successive

small portions; hydrochloric acid is then evolved, and terchloride of

cacodyl separates in crystalline laminae, which are washed with anhy-
drous ether, and then recrystallized from ether, care being taken to

preserve them from the smallest trace of moisture. Oxychloride of

phosphorus may be substituted for the pentachloride, but the action does

not go on so well, even when ether is added.— 2. By the action of

chlorine gas on protochloride of cacodyl (ix, 343). If the gas be passed

directly into the protochloride of cacodyl, the liquid takes fire, and com-

plete decomposition ensues; but when it is made to flow on the surface

of a mixture of protochloride of cacodyl and bisulphide of carbon, it is

absorbed, and the terchloride separates in crystalline laminsB.

Terchloride of cacodyl crystallizes from its ethereal solution, by slow

evaporation in transparent colourless prisms, which generally lose their

lustre in vacuo; from solution in bisulphide of carbon—in which it is less

soluble than in ether,
—it separates in large laniinas. When prepared

from cacodylic acid, it decomposes readily, becoming liquid in the course

of a day, even when kept in sealed tubes, and giving off a large quantity
of gas; but when prepared from protochloride of cacodyl, it is more

stable, and at low temperatures may be preserved unchanged for a consi-

derable time.

Baeyer.

4C 24-0 .... 11-35 11-46

6 H 6-0 .... 2-84 3-05

As 75*0 .... 35-06

3 CI 106-5 .... 50-35 49-45

As(C?H3)-Cl3 211-5 .... 100-00

The formation of this compound from cacodylic acid by the action of PCI'',

leads to the supposition that cacodylic acid is a quadribasic acid l Q*, contain-

ing the teratomic radical As (C^H^)^. (Baeyer.)

Decompositions. 1. Terchloride of cacodyl is decomposed by a heat

of 40° or 50°, into chloride of methyl and chloride of arsenmonomethyl :

As(C2H3)2,CP = C2H3C1 + As(C2HS)Cl.

2. It is decomposed by water, forming hydrochloric acid, and either

cacodylic acid or basic perchloride of cacodyl (ix, 347) ;

A8(C2H3)2C13 -r 4HO = As(C2H3)2HO< + 3HC1
or = A8(C2H3)2H20^C1 + 2HC1.
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The former decomposition takes place when there is sufficient water

present to dissolve the products ;
the latter, when the terchloride is

exposed to moist air, or when a small quantity of water is added to its

ethereal solution.— 3. With absolute alcohol, it forms basic perchloride
of cacodyl and chloride of ethyl:

As(C2H3)2CP + 2(C<H5,H,02) = A8(C2H3)2H2CHC1 + CH«C1.

The basic perchloride of cacodyl produced by these reactions, gave by analysis
13-55 p. c. C, 4-69 H, and 20-6 to 21*0 C, the formula A8(C-H3)2H=0*C1, requiring
1375 C, 4-58 H, and 30*34 CI. These results show that the true formula of the basic

perchloride, is that originally determined by Bunsen, not that proposed by Gmelin

(ix, 347).— 4. The ethereal solution of terchloride of cacodyl, does not

attack mercuric oxide; but on addition of alcohol, a brisk action takes

place, and an oil is separated containing chlorine and mercury; on

adding a larger quantity of mercuric oxide, the whole solidifies in a mass

consisting of mercuric chloride, and the compound A8(C*H')*0,2HgCl,
described by Bunsen (ix, 824).

Chlorobihromide of Cacodyl, CH'AsClBr*. — Produced by the action

of bromine on protochloride of cacodyl dissolved in bisulphide of carbon,
and separates as a yellow crystalline body, which is very easily resolved

into bromide of methyl and a liquid which appears to be a mixture of a

chlorine and a bromine compound. (Baeyer.)

Oxide of Cacodyl.
— When potash-ley is added to protochloride of

cacodyl immersed in water, a considerable rise of temperature takes place,
chloride of potassium is separated, and on distilling the liquid, oxide of

cacodyl passes over with the aqueous vapour. As thus obtained, it is a

colourless, very mobile liquid, which has an intolerable odour, and attacks

the eyes strongly, but does not fume in the air. It agrees indeed, in all

its properties with the compound described by Bunsen, as paracacodylic
oxide (ix, 326), which is probably the true oxide of cacodyl, while

alkarsin is a mixture of the oxide with free cacodyl, to which its owes its

spontaneous imflammability. (Compare Gerhardt, Traits I, 627.)

Arsenmethyl. C^H'As

Baeyer. Ann. Pharm. 107, 279.

Arsentnonomethyl, Methylarsine.

The formation of the bichloride of this radical has been already mentioned. The
radical itself has not been isolated, but a tetrachloride, an iodide, two oxygen-

compounds, and a sulphide have been obtained.

Binoxide ofArsenmethyl. AsC^H'O'*.— Obtained by decomposing the

bichloride, under water, with excess of carbonate of potash; extracting
the mass with absolute alcohol; distilling off the alcohol by the heat of

the water-bath in a stream of carbonic acid; extracting the residue (an

oily liquid which soon solidifies) in a retort with bisulphide of carbon.
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which leaves chloride of potassium and impurities undissolved; and

leaving the solution to cristallize by spontaneous evaporation.

Large cubical but not regularly formed crystals, which have a very

high specific gravity and a powerful odour like that of assafoetida.

When taken out of the liquid, they generally become opaque and acquire
the aspect of porcelain, but do not alter further by exposure tp the air.

They melt at 95°, are decomposed when distilled alone, but volatilise

undecomposed together with the vapour of water or alcohol.

Baeyer.

2C 12 .... 11-32 11-59

3 H 3 .... 2-83 2-92

As 75 .... 70-07 67-70
2 O 16 .... 15-78 17-79

AsC^H^O^ .... 106 .... 100-00 100-00

The oxide distilled with hydrate of potash is for the most part
resolved into arsenious acid and oxide of cacodyl:

2AsC2H302 = As03 + As(C2H5)20

By nitric acid, mercuric oxide and oxide of silver, in presence of

water, it is easily converted into arsenmethylic acid. — Hydrocyanic
acid does not act upon it.— From its concentrated aqueous solution,

hydrochloric or hydrobromic acid throws down oily drops of bichloride

or bibromide of arsenmethyl, and sulphydric acid produces a white pre-

cipitate of the bisulphide.
Oxide of arsenmethyl dissolves slowly but abundantly in cold

water, \qtj easily in hot water, also in alcohol, ether, and bisulphide of
carbon. (Baeyer.)

Arsenmethylic Acid. As(C*H3)H»0« = As(C^H3)0*,2HO.— Formed by
the action of mercuric oxide on the binoxide of arsenmethyl or of oxide

of silver on the bichloride. — When recently precipitated oxide of silver

is added to bichloride of arsenmethyl immersed in water, chloride of

silver is first formed, after which the liquid assumes a violet colour and

metallic silver is precipitated.
— If the addition of oxide of silver be

continued till it is no longer reduced (avoiding a great excess); the fil-

trate then mixed with excess of hydrate of baryta; carbonic acid passed
into the liquid to precipitate the excess of baryta ;

the filtered solution

evaporated to dryness over the water-bath ;
the residue treated with a

small quantity of water ;
and this solution precipitated by alcohol :

neutral arsenmethylate of baryta separates out.— Another mode of

preparation is to treat the aqueous solution of the binoxide with mer-

curic oxide, decompose the resulting mercurous salt of arsenmethylic
acid with bai-yta-water, and proceed as above.

By exactly precipitating the baryta from the solution of this salt

witli sulphuric acid, evaporating the filtrate over the water-bath, and

recrystallising from hot alcohol, the hydrated acid is obtained in large

spear-shaped lamina? composed of needles united in <leodritic groups.
It is a strong acid having a pure and agreeable sour taste ; it remains

unaltered in dry air and decomposes carbonates.
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Baeyer.

2 C 12 .... 8-57 8-77

5 H 5 .... 3-57 3-63

As 75 .... 53-57
6 O 48 .... 34-29

A8(C2H3)H=0« .... 140 .... 10000

Arsenmethylic acid is very soluble in water and dissolves in absolute

alcohol much more readily than cacodylic acid.— It is bibasic, the

formula of its salts being C^H'As,M-0*. All the salts either crystallize
or form precipitates.

It forms an ammonia-salt.

Barium-salt. — Precipitated from the dilute aqneoas solution by
alcohol, in colourless needles which effloresce in the air and form a
coherent mass. At 100^ they give oflf 25-6 p. c. (10 At. water). Tho

anhydrous salt separates from tho concentrated aqueous solution on eva-

poration or on addition of alcohol: by exposure to the air under alcohol

(in which it is insoluble) it is converted into the hydrated salt.

2 C
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less viscid mass which solidifies after a while. It dissolves in a mixture

of alcohol and bisulphide of carbon, and crystallizes from the solution

in shining laminae or small prisms. It is permanent in the air, and

smells faintly like asafoetida. It is insoluble in water, moderately
soluble in alcohol, either anhydrous oranhydrated, and in ether; dissolves

very readily in bisulphide of carbon, and generally separates from this

solution on evaporation in oily drops which solidify after some time or

immediately when touched. The crystals melt at 110°, into a mass

which remains fluid long after cooling; at a higher temperature, it decom-

poses, with formation of sulphide of arsenic. — The alcoholic solution is

decomposed by the talts of silver, copper, lead, platinum and by mercurous

salts, with formation of metallic sulphides. With mercuric chloride it

forms a white cloud.

Baeyer.

2C 12 .... 9-84 9-99

3 H 3 .... 2-46 2-57

As 75 .... 61-47 64-3 .... 61-7

2 S 32 .... 26-23 27'4 .... 26-8

C^H^AsS^ 122 .... 100-00

Biniodide of Arsenmethyl. C^H^AsP. — Produced as a yellow preci-

pitate on adding hydriodic acid in excess to the alcoholic solution of the

binoxide. The impure solution still containing chloride of calcium obtained in the

preparation of the oxide may be advantageously used for the purpose.

C2H3As02 + 2HI = C^H^AsF + 2H0.

If a precipitate forms, more alcohol must be added till it is redis-

solved. On leaving the solution to evaporate, the iodide separates in

long shining yellow needles, which are inodorous and change but

slowly on exposure to the air. They melt at about 1.5°, and volatilize

without decomposition at 260°.

Bicldoride of Arsenmethyl. C'H'AsCR— Produced: 1. By the de-

composition of terchloride of cacodjl between 40° and 50° (p. 494).
—

2. As the ultimate product (basic perchloride of cacodyl being the first)

of the action of hydrochloric acid on cacodylic acid, chloride of methyl

being formed at the same time:

(C-H3)2AsHO^ + 3HCI = Cm^AsCl^ + C^H-^'CI + 4H0
t

It may be purified if necessary, from hydrochloric acid by means of

lime; then dried over chloride of calcium and distilled. — 3. It is .ilso

produced, though in a smaller quantity, by the distillation of basic perchloride of

cacodyl. The substance named by Bunsen, cacodylate of cacodylic chloride (ix, 346)

is, according to Baeyer, a mixture of bichloride of arsenmethyl with oxide of cacodyl,
which latter may be kept back in the distillation of the basic perchloride of cacodyl by
addition of anhydrous phosphoric acid.

Colourless, heavy, mobile, strongly refracting liquid, which boils at

133°, and does not fnme in the air. Its vapour, even in the cold, exerts

an intensely violent and painful action on the mucous membrane of the

air-passages. It dissolves pretty readily in water, and the solution forms

with sulphuretted hydrogen a white precipitate of the bisulphide.
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Baeyer.

2C 12 .... 7-45 7-28

3 H 3 .... 1-86 1-93

As 75 .... 46-60
2 CI 71 .... 44-09 42-8 .... 44-06

C^H'AsCF 161 .... 10000

Tetrachlonde of Arsmmethyl. C^H'AsCl*. — Obtained by passing
chlorine into a mixture of bichloride of arsenmethyl and bisulphide of

carbon cooled to 10°. — Large crystals which are very unstable, being
resolved even at 0° into chloride of methyl and terchloride of arsenic.

Page 79.

Stibethyl-compounds.

A. Strecker. Ann. Phann. 105, 396.

The analyses of the stibethyl compounds originally made by Lowig
& Schweizer led to the formula? SbEt'.P, SbEt'Cl», <fec. — W. Merck,
on the other hand (x, 523) concluded from his own analyses, that these

compounds contain 1 At. H more than was assigned to them by Lowig &
Schweizer, and that their true formulae are SbEt^I,HI, SbEt'Cl,HCl, <kc.

Merck moreover obtained, by the action of stibethyl or of ammonia on

Lbwig's iodide of stibethyl, a compound crystallizing in octohedrons, to

which he assigned the formula SbEt^I; and from this he prepared a series

of compounds, SbEt'O, SbEt'Cl, &c. ; and lastly found that this com-

pound was converted into the oxide of stibethyl by the action, not of

iodine, but of hydriodic acid.

The question has more recently been taken up by Strecker, whose

experiments confirm the view originally taken by L&wig and Schweizer,
and show that the octohedral compound obtained by Merck is not an

iodide, but an oxyiodide, SbEt'IO.
In proof of this view, Strecker has shown that the compound is

formed by the direct union of 1 At. iodide of stibethyl with 1 At. oxide
of stibethyl.

SbEtH)2 + SbEt^P = 2SbEtSlO

To prepare the oxyiodide in this manner, an alcoholic solution of iodide of stibe-

thyl was divided into two equal parts ; the iodine was precipitated from one of them

by oxide of silver; and the filtered liquid mixed with the other; the solution then

yielded by evaporation octohedral crystals of the oxyiodide. Its formation by the

action of ammonia on iodide of stibethyl, observed by Merck, is repre-
sented by the equation:

SbEfP + NH» + HO « SbEt^IO + NH<I

The formation of the same compound by the action of stibethyl on
iodide of stibethyl is attributed by Strecker to the gradual absorp-
tion of oxygen during the preparation. The analyses of the octohedral

2 K 2
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crystals, both by Strecker and by Merck, agree very nearly with the for-

mula SbEt^IO, whea the recently determined atomic weight of antimony
is used:

Merck. Strecker.

36-9

Sb
12 C
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Oxide of stibnietliylethylium unites with all oxygen-acids, froming

neutral and acid salts, which may bo prepared either by direct com-

bination, or by double decomposition ;
it does not form basic salts.

The salts are all more or less soluble in water and in alcohol; some deli-

quesce in the air; others are permanent. Those which crystallize do

not contain any water of crystallization.

Carbonate. Obtained by agitating a hot solution of the sulphate

with carbonate of baryta. On evaporating the filtrate, it remains as a

white resinous mass, which behaves just like carbonate of ammonia.

Fi'iedlander.

Sb(MeEt3)0 230 .... 91-27

CO-' 22 .... 8-73 8-66

Sb(MeEt')0,C02 .... 252 .... 10000

Sulphide Sb(MeEt')S.
— By saturating the solution of the oxide with

sulphuretted hydrogen, and evaporating out of contact with the air, the

sulphide is obtained as an oily mass, which dissolves readily in water and

alcohol, smells strongly of sulphuretted hydrogen, and acts on metallic

salts like sulphide of ammonium.

Sulphate.
— Produced, either by direct combination, or by decom-

posing the solution of the iodide with sulphate of silver. On evaporating

the solution in vacuo, the salt remains.in white, shining, bitter crystals,

which melt at 100% and are extremely deliquescent.

FricdlUnder.

Sb(MeEt3)0 230 .... 85-19

SO' 40 .... 14-81 14*4 to 14-8

Sb(MeEt3)0,S0=' 270 .... 100*00

Iodide, Sb(MeEt')I.
— Produced by the action of iodide of methyl on

stibethyl. Iodide of methyl is gradually added to stibetliyl (free from

iodide of ethyl) and water, contained in a flask filled with carbonic acid

gas; and the mixture is heated in lukewarm water, whereupon it become s

turbid, but clear again on agitation. The addition of iodide of methyl is

continued till the odour of stibethyl disappears, after which the aqueous
solution is separated from the excess of iodide of methyl, and slowly

evaporated over the water-bath till it crystallizes.

Beautiful crystals, apparently consisting of rhombic prisms; when

fresh, they have a glassy lustre, changing after a while to that of mother-

of-pearl; when dry, they easily crumble to pieces, but are otherwise

pennanent in the air. Inodorous when cold, but at 100% they give off a

peculiar odour, without sensible decomposition; taste intensely bitter.

Easily soluble in water (in twice its weight, at 20"), and.in alcohol, inso-

luble in ether. The solutions^turn the plane of polarization to the left.

Sb
14 C
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Iodide of StibmHhylethyliutn and Mercury.
— a. Sb(MeEt^)I, 2 HgT.— Produced by adding recently precipitated mercuric iodide to a solu-

tion of iodide of etibmethylethylium, as long as the red colour is

destroyed.

Forms rhomiic cryslals. Friedlander.

Sb(MeEt3) 222 .... 27-65
2 Hg 200 .... 24-91 25-42 .... 25-29
3 I 381 .... 47-44 46-39 .... 46-92

Sb(MeEt3)I,2HgI .... 803 .... 100-00

h. Sb(MeEt^)I, 3 Hgl.
— When a hot solution of mercuric chloride

is added to a boiling solution of iodide of stibmethylethylium, a yellowish
white precipitate is formed, which melts to an oily liquid when further

heated, and solidifies in a light yellow mass on cooling. The supernatant

liquid contains chloride of stibmethylethylium :

4Sb(MeEt3)I + 3HgCl = Sb(MeEt3)3HgI + 3 Sb(MeEt5)Cl.

The double iodide is insoluble in water, sparingly soluble in alcohol

and ether, and crystallizes from the alcoholic solution in yellow needles,

which melt below 100°.

Friedlander.

Sb(MeEt3) 222 .... 21-56

3 Hg 300 .... 29-12 28-68 ... 28-59

4 1 508 .... 49-32 50*15 .... 48-65

Sb(MeEt3)I,3HI .... 1030 .... 100-00

Chloride of Stibmethylethylium.— Obtained by the action of hydro-
chloric acid on the oxide or carbonate, or, as abovementioned, by adding
2 At. mercuric chloride to 3 At. iodide of mercury, in hot solutions, and

evaporating the liquid after separating it from drops of oil.

Small crystalline needles permanent in the air.

Friedlander.

Sb(MeEt5) 222-0 .... 86-21

CI 35-5 .... 13-79 13-69

Sb(MeEt3)Cl 257-5 .... 100-00

Cyanide.
— Hydrocyanic acid added to a solution of the oxide, forms

a clear watery liquid which, in the dilute state, gives off hydrocyanic
acid when treated with hydrochloric acid, but when concentrated, forms

with that acid, a thick white precipitate insoluble in water.— Boiled

with potash-ley, it gives off ammonia and forms an antimonietted acid,

which yields insoluble or sparingly soluble salts with all bases, except-

ing potash, soda and ammonia.

Formiate.— Obtained by mixing hot solutions of formiate of lead and

iodide of stibmethylethylium in equivalent proportions, and filtering hot.

The solution, if not too dilate, deposits on cooling, interlaced silky

needles, which are permanent in the air and exhibit but very faintly the

characteristic odour of stibethyl-compounds. They acquire a yellowish

colour by long exposure to light, but retain their silky lustre when kept
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in the dark. Heated on platinum foil, they burn with a faint flame.—
They are very sparingly soluble in cold water or alcohol, but boiling
water dissolves a considerable quantity.

Friedlander.

Sb 120 .... 44-95
16 C 96 .... 35-95 35-81
19 H 19 ..^ 7-12 7-34
4 O 32 .... 11-98

Sb(MeEt3),C2HO* 267 .... 10000

Acetate. Sb(MeEt^),C^H'0*.!— Obtained by decomposing the sulphate
with acetate of baryta. Anhydrous needles, which deliquesce slowly in

the air, and dissolve readily in water.

Butyrate. Sb(MeEt'),C8H'0*.
—

Prepared like the acetate. On
evaporating the aqueous solution, it remains in the form of a white, anhy-
drous, crystalline, non-deliquescent mass, which melts at 100°.

Oxalate.— a. Neutral.— When crystallized oxalic acid is added to a
solution of oxide of stibmethylethylium, in the proportion of 1 At. of

the acid (C*H^O^) to 2 At. of the oxide, the neutral salt is obtained in

anhydrous needles, having a glassy lustre, and moderately soluble in

water.

FriedlSader.

2Sb(MeEt3)0 460 .... 86-47
C^0« 72 .... 13-53 13-49

C<(SbMeEt3)20» 532 .... 100-00

h. Acid. C*(SbMeEt)»HO^— Obtained by adding 1 At. oxalic acid

to a solution of 1 At. of the oxide. Crystallizes by evaporation in beau-
tiful needles, having a glassy lustre, and very soluble in water.

Tartrate. A solution of 2 At. oxide of stibmethylethylium and 1 At.
tartaric acid (C^H*0^°), cannot be made to crystallize, but leaves on

evaporation, a syrupy liquid which absorbs water with avidity.

Page 90.

Zincethyl.

Frankland, Proc. Boy. Soc. 8, 502 ; I'hil. Mag. [4] 15, 149.

Action of Zinc-ethyl on Ammonia. — Dry ammonia-gas passed
through an ethereal solution of zinc-ethyl, is rapidly absorbed; an abun-
dant evolution of hydride of ethyl soon begins; and after a little while,
zinc-amide NH^Zn separates out :

N,HHH + C^H«Zn = NH'Zu + C^H^H.
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Zinc-amide is a white amorphous body, insoluble in ether. It is

instantlj- decomposed by water and by alcohol, with evolution of great

heat, and regeneration of ammonia :

NH2Zn + 2H0 = NH^ + ZnO,HO.

Heated with iodide of ethyl in a sealed tube to ] 45°, it forms iodide of

zinc and iodide of biethylammonium :

NH^Zn + 2C-'H5I =. Znl + NH2(Cqi»)2,I.

Zinc-amide may be heated to 200° without decomposition ; but at a

dull red heat, it is resolved into ammonia Sind zinc-nitride NZn^

SNIFZa = 2NH3 + NZn^

Zinc-nitride is a grey powder, which may be heated out of contact of

air, without melting, decomposing, or volatilizing; but is decomposed
"with great violence by water :

NZqS + 6H0 = 3ZiiO,HO + NH^.

If merely moistened with water, it becomes red hot.

Zinc-phe7i7jliniide. N,C^H*,H,Zn. — Zincethyl acts with great
violence on anhydrous phenylamine (aniline). A more moderate action

is obtained by adding the phenylamine to an ethereal solution of zinc-

ethyl, and in that case, hydride of ethyl is evolved, and the liquid ulti-

mately concretes into a semi-fluid mass consisting of zinc-phenylimide.

C<H«Zn + N,H,H,Ci2H5 = N.Ci^s^H.Zn + C<H«,H.

In contact with water, zinc-phenylimide reproduces phenylamine.

Biethylzincamine, N(C*H')^Zn, is produced in like manner by the

action of zincethyl on biethylamine :

N,H,(C^HS)2 + C^H^Zn = N(C<H«)2Zn + C^H^.H.

Its reactions are similar to the preceding.

Zinc-oximide. N2(C*0^)"H^,Zn^
— Pure zinc- ethyl does not act upon

dry oxaraide at ordinary temperatures ; but at 100°, a violent action

takes place, attended with evolution of hydride of ethyl and formation

of zinc-oximide, which remlains combined with zinc-ethyl.

N^.C^O^H^ + 2C<H5Zn = W{Q*0*)Yi?Zxi' + 2(C^H=,H).

Oxamide.

Zinc-acetamide. N,C*H^O^HZn. — Zincethyl acts violently on

acetamide, hydride of ethyl being evolved, and zinc-acetamide formed, as

a white amorphous powder which, in contact with water, reproduces
acetamide.
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Page 96.

Stannethyls.

Strecker. Ann. Pharm. 105, 310.

The] formulae of the numerous compounds of tin and ethyl, distin-

guished by Lowig, may, according to Strecker, be reduced to two or

three simple types, by a modification similar to that proposed for the

stibethyl-compounds (p. 49t)) viz., by regarding Lowig's iodides, chlorides,

Ac, as oxyiodides, oxychlorides, &c. Thus: Lowig's iodide of methylene-

stannelhyl, Sn*(C*H*)'I, gave by analysis 151 and 14*8 p. c. carbon, So
and 3"1 hydrogen, and 41 "2 iodine, which numbers agree with the

formula Sn-(C*H')2,I0 (155 C, 2 2 H, and 41-2)1, better than with

Lowig's formula (15-9 C, 3"3 H, and 41*7 I). Moreover, Lowig himself,
states that the oxide precipitated from this iodide by ammonia, is not

distinguishable from oxide of stannethyl Sn(C*H')0. Now, the oxide

precipitated from the compound Sn*(C*H')'IO, would actually be

Sn^(C*H»)=0-, or Sn(C*H»)0, whereas that derived from the iodide

Sn'fOH")'!, would have a different composition, viz., Sn\C*H»)*0.
Lowig's iodide of ethylene-stannethyl Sn*(C*H')*I, appears also to be

an oxyiodide Sn*(C*H')*IO', the corresponding oxide likewise agreeing
in all essential particulars with oxide of stannethyl.

SnXC*H»)^I05. AnalytU (Lowig). Sn<(C*HS)<I.

C 19-2 19'1 to 19-7 2008
H 4-0 4-2 „ 4-5 4-18

I 25-4 25-1 „ 265 26'36

According to Strecker's view, the radicals meihylene-stannetliyl and

ethylene-stannethyl are identical with stannethyl; so likewise are their

oxides; and in the iodine-compounds, the sum of the equivalents of

oxygen and iodine is constant, viz., SnEtl or Sn*Et*I* ; Sa'Et'IO, or

Sn*Et*PO», and Sn*Et*10'.

The compounds of ethylostanyietJiyl Sn*(C*H')' (ix, 104), may be

regarded as double compounds, containing stannethyl and methylostann-

ethyl [Sn*Et* = 2SnEt + Sn»Et»], the iodide, chloride, &c., being also

supposed to contain oxygen.
Lastly, the compounds oi acetosiannethyl Sn*(C*H»)' (ix, 101), may be

represented as double compounds containing stannethyl and bistannethyl

[Sn*Et» = 2SnEt + Sn'Et]. Thus Lowig's iodide of acetostannethyl
Sn*Et^I, may be regarded as an oxyiodide, containing 2SnEtO + Sn^Etl,

2Sn(e'H6)0,Sn2(C<H')L
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If these views are correct, the number of distinct radicals contained
in Lowig's compounds must be reduced to three, viz., histannethyl

Sn^C^H'), stannethyl Su(C*H«), or Sn^C^H^j^ and histannic triethyl
or methylo-stannethyl Sn^(C*H')*.

Stannic Biethyl. Sn(C*H'')^

Frankland. Ann. Pharm. Ill, 44; abstr. Proc. Roy. Soc. 9, 672.

BuCKTON. Phil. Tram. 1859, 424; abstr. Proc. Roy. Soc. 9, 309, G8Q.

Stannic Ethide. (Frankland.)

Produced by the action of zinc-ethyl on iodide of stannethyl :

ZnEt + SnEt,I = Znl + SnEt''

Crystallized iodide of stannethyl gradually added to a strong ethereal

solution of zinc-ethyl, dissolves with considerable evolution of heat, and
then becomes syrupy ; to ensure the complete decomposition of the

iodide, the zinc-ethyl must be added in slight excess. On distilling the

syrupy liquid, the thermometer quickly rises to 180°, and the greater

part of the product, consisting of stannic biethyl, together with excess of

zinc-ethyl, passes over between 180° and 200°. The distillate is washed
with water to decompose the zinc-ethyl ;

the separated oxide of zinc

is dissolved by acetic acid ; and the heavy ethereal liquid is separated
from the watery layer, dried by contact with chloride of calcium, and
then rectified. (Frankland).

— Buckton washes the crude product with

water and acid before distilling, and finds that the greater portion then

passes over between 170° and 180°.

Properties. Transparent colourless liquid, having a very faint

ethereal odour, like that of oxide of stannethyl, and a somewhat metallic

but not unpleasant taste. Sp. gr. ri87 at 23° (Frankland); ri92

(Buckton). Boils at 181°, and distils without decomposition. Vapour-
density 8-021. (Frankland.)

Frankland. Backton.

Sa 59 .... 50-43 50-28
8 C 48 .... 41-02 41-01 40-56
10 H 10 .... 8-55 8*48 8-62

Sn(Cm6)2 117 .... 100-00 99-77
;!

Vol. Density. Vol. Density.

Sn-vapour 1 .... 4-0905 Or: Tin-vapour 1 .... 4-0905

C-vapour 8 .... 3-3280 Ethyl-vapour 2 .... 4-0210

H-gas 10 .... 0-6930

Vap. of Sn(C<H5)2 1 .... 8-1115 1 .... 8'1115

Stannic biethyl is inflammable, and burns with a lurid flame with
blue edges, giving off a thick white cloud of stannic oxide. In oxygen
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gas, it burns with greater brilliaucy, producing a white flame edged with
blue.— It does not unite directly with iodine, bromine, and chlorine, &c.,
but is decomposed into ethyl and stannethyl, both of which unite with
the iodine, bromine, &c. (Frankland, Bucktou.)

— It does not decom-

pose water; neither is it acted upon by concentrated acids at ordinary
temperatures; but on heating the mixture, gases are given off and salts

are formed, differing in constitution according to the duration of the
action. (Frankland, Buckton.) Heated to 80° or 90° with concentrated

hydrochloric acid, it gives off hydride of ethyl and forms chloride of
bistannic triethyl :

2Sn(C^H«): + HCl = C<H«,H + Sn2(C*H5)s,Cl.

According to this equation, stannic biethyl should gire off 12*39 p. c. of ethyl in

the form of hydride : by experiment it was found to yield 11*55 p. c. (Frankland.)

Stannic biethyl is nearly insoluble in water, and sparingly soluble in

alcohol; but ether takes it up freely. (Buckton.)

Bistannic Triethyl. Sn»(C*H»)».

Buckton. Fhil. Trans. 1859, 426,

Cahours. Compt. rend. 48, 833; Ann. Phaiin. Ill, 236.

SeaquUtannethyl, Methylosiannethyl.

Obtained in the free state, together with stannethyl, by heating
iodide of ethyl to 140° or 150°, in a sealed tube, with an alloy of 4 to

6 pts. tin and 1 pt. sodium. The two radicals may be separated by
alcohol, in which stannethyl dissolves with great facility. (Cahours.)

—
Bistannic triethyl is also formed as an iodide, when iodide of ethyl is

heated with an alloy of 1 pt. sodium and 8, 10, or 12 pts. tin. (Cahours.)

3Sn + 3EtI = Sn^Et^I + SnI-
;

and as a chloride, by the action of bichloride of tin on stannic biethyl,
—

or again, by the action of bichloride of tin on a quantity of zinc-ethyl
not quite suflicient to remove all the chlorine. (Buckton.)

2SnC12 + 3ZnEt = Sn^EtsCl + 3ZnCl.

If on the other hand the zinc-ethyl is in excess, the radical stannic biethyl is

formed :

SnCl* + 2ZnEt = SnEt^ + 2ZnCl;

and if 1 At. of the bichloride is used to 1 At. zinc-ethyl, an impure chloride of stann-

ethyl b obtained.

SnCP + ZnEt = SnEtCl + ZnCl.

Bistannic triethyl in the free state is a very mobile liquid, which

volatilizes without decomposition, and combines directly with oxygen,
chlorine, bromine, and iodine.
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Oxide of Bistannic Triethyl, obtained by decomposing the chloride,

iodide, or any of the salts with potash, is an oily liquid, which is heavier

than water, has a powerful odour and caustic taste, and produces painful
blisters when left in contact with the skin. It volatilizes without decom-

position. It is moderately soluble in water, and neutralizes acids com-

pletely, forming crystallizable salts. (Cahours, Buckton.)
The sulphate, obtained by neutralizing the aqueous solution of the

oxide with sulphuric acid and heating the liquid to 80", is opaque,

colourless, and crystallizes in needles or grains, which under the micro-

scope, appear as well defined octohedrons. It is very volatile, and

attacks the nose vigorously. It is inflammable, by which property, as

well as by its crystalline form, it is distinguished from sulphate of stann-

ethyl, which crystallizes in small roundish irregular plates. It is much
more soluble in cold than in hot water, a clear cold saturated solution

becoming semisolid when heated near the boiling point. (Buckton.)

2 Sn
12 C
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chlorine, agreeing approximately witU the formula of a double chlonde of

stannethyl and bistannic triethyl, 5?aC*H'Cl, + Sn-(C*H'/Cl, which re-

quires 22-37 p. c. C, 4-66 H, and 24-82 CI.

The oily liquid which passed over below 210°, appeared to be a

mixture of chloride of bistannic triethyl with the double chloride just
mentioned. Treated with caustic potash-ley, it yielded a precipitate of

oxide of stannethyl and an alkaline solution, from which hydrochloric

acid^separated the oxide of bistannic triethyl. (Buckton.)

Anhydrous protochloride of tin added in powder to zinc-ethyl, appears to yield

a compound of stannethyl with chloride of zinc
; and on distillinj^ the product, the

greater part of the stannethyl is resolved into metallic tin and stannic biethyl.

(Buckton.)

Zinc-methyl acts with tin and the alloys of tin in the same manner as 2inc ethyl,

yielding the radicals SnC^H" and Sn-(C2H3)3. (Cahours.)

Stannic Ethylomethyl. Sn(C^H')(C*H»).

Frankland. Ann. Pharm. Ill, 50.

Stannic Ethylomethide.

Produced by the action of zinc-methyl on iodide of stannethyl. On
adding about 3 oz. of crystallized iodiae of stannethyl to zinc-methyl
dissolved in ether, considerable heat was evolved, rendering it necessary to

immerse the vessel in cold water. On treating the product in the manner
described for the preparation of stannic biel^hyl (p 50C.), stannic ethylo-

methyl passed over between 143° and HS'^.

Transparent colourless liquid, having a very faint ethereal odour and

slightly metallic taste. Sp. gr. 1-2319 at 19^ Does not solidify at 13°.

Boils between 144^^ and 146°. Vapour-density 6 -838.
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lizable salt, and a gaseous mixture consisting of 81*21 p. c. hydride of

ethyl and 18"T9 p. c. hydride of methyl.
Stannic ethylomethyl dissolves iodinC; assuming a splendid crimson

colour, which disappears very slowly unless heat is applied. The products
of the action are iodide of methyl and diniodide of stannethyl (SnEt^I.
(Lowjg's iodide of methylene-stannethyl,)

2SnMeEt + 31 = 2MeI + (SnEf)^.

Diniodide of Stannethyl is a dark straw-coloured somewhat oily

liquid, which does not solidify at — 13"'. It has an extremely pungent
and intolerable odour, resembling that of oil of mustard. Sp. gr. 2*0329
at 15°. Begins to boil at 208°, but cannot be distilled without decom-

position.

2 Sn
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Transparent colourless liquid, having a faint ethereal odour. Sp. gr.

1"62. Insoluble in water, soluble in ether.

Buckton.

Pb 103-5 .... 64-09

8 C 480 .... 29-72 29-68

10 H 100 .... 6-19 6-23

Pb(C<H5)2 161-5 .... 100-00

Plumbic biethyl burns brightly, giving off copious fumes of oxide of

lead. The flame has a faint green tinge, with a border less luminous

than that of the flame of stannic biethyl. It acts violently on bromine

and iodine, yielding, as ultimate products, bromide and iodide of lead.

When poured into chlorine gas, it takes fire. With concentrated acids,

it forms salts of biplumbic trieihyl Pb*Et^ and gives off hydride of ethyl;

c. g. with hydrochloric acid :

2PbEt» + HCl = Pb»Et?Cl + EtH.

Compounds of Biplumbic Triethyl.

Chloride. Pb'^Et'Cl.— Prepared by passing excess of hydrochloric

acid gas into a tube containing plumbic biethyl moistened with the

aqueous acid. After brisk effervescence, a solid mass is formed which

may be freely exposed to the air, till acid fumes cease to rise. It dissolves

in ether, and may be obtained by spontaneous evaporation, in long

colourless crystals, having a strong penetrating odour, like that of the

corresponding tin-compound (p. 508). It melts between watch-glasses,

and ignites at a comparatively low temperature with the characteristic

lead-flame. Heated with strong sulphuric acid, it blackens and is con-

verted into sulphate of lead.

Backton.

2 Pb 207-0 .... 62-85 6251
12 C 72-0 .... 21-85 2169
15 H 15-0 .... 4-55 4-57

CI 35-5 .... 10-75 11 33

Pb=(C^H-^)3Cl 329-5 .... 100*00 lOO'OO

Sulphate. Pb^EtSSO*. — Prepared by adding dilute sulphuric acid

to a warm solution of the chloride. Crystallizes on cooling, in fine

asbestos-like needles, which may be purified and obtained of considerable

size by crystallization from alcohol.

Buckton.

2 Pb 207 .... 60-53

12 C 72 .... 21-05 20-77

15 H .!.!""." 15 .... 4-39 4-47

S 16 .... 4-fi8

4 O 32 .... 9-35

Pb2(C*H5)3SO'» 342 .... 100-00
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Oxide. — Obtained by heating the chloride either with aqueous
potash or with oxide of silver. It is oily while warm, but solidifies in

a crystalline mass on cooling, and volatilizes at a stronger heat in white

pungent vapours, which provoke sneezing. It strongly blues litmus

paper, and absorbs carbonic acid from the air, forming a crystalline
carbonate. The various salts of biplumbic triethyl may easily be

obtained from the oxide or the carbonate.

Biplumbic trietiiyl is identical with Lowig's methyloplumhethyl, which he obtained

as an iodide by acting upon iodide of ethyl with an alloy of lead and sodium. Buckton
found this reaction to take place very slowly, even at the boiling point of the iodide of

ethyl.
— Neither bromide nor iodide of ethyl showed any tendency to unite with granu-

lated lead when exposed to sunshine or heated under pressure to 170°, the bromide

remaining quite unchanged, and the iodide yielding iodide of lead and gaseous matter.

(Buckton.)

Page 109.

Mercuric Ethyl. C^H'^Hg.

Buckton. Phil Trans, 1859, 417; abstr. Proc. Roy. Soc. 9, 685.

Formation and Preparation. 1. By the action of zinc-ethyl on

iodide of mercurous ethyl :

ZnEt + Hg^Etl = Znl + 2HgEt

Dry pulverized iodide of mercurous ethyl, is added by small quantities to

zinc-ethyl contained in a retort, through which a stream of coal-gas is

passing, the mixture being incorporated by stirring; and, as soon as the

zinc-ethyl is saturated,—which may be known by the stirring rod ceasing
to fume on exposure to the—air, the product is distilled till nothing but

gases pass over. The product^ which is a heavy liquid mixed with a

little ether, is then distilled with a slight excess of zinc ethyl, to ensure

complete decomposition of the iodide, then washed with hydrochloric
acid and afterwards with water, and rectified.— 2. By heating zinc-ethyl
with mercuric chloride :

ZnEt + HgCl = ZnCl + HgEt

An excess of mercuric chloride must be avoided, as otherwise, chloride

of mercurous ethyl will be formed :

HgEt + HgCl = Hg2Et,Cl

The slight excess of zinc-ethyl is decomposed by water, and the separated
oxide of zinc dissolved out by dilute hydrochloric acid. This process gives
a very good result; but the former is preferable, as it occasions less consumption of

zinc-ethyl.
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3. By the action of cjauide of potassium on tbe iodide of mercurous

ethyl :

Hg2EtI + KCy = HgEt + KI + Hg + Cy

This mode of preparation is not advantageous, being attended with considerable loss.

Properties. Transparent colourless liquid, having a faint ethereal

odour. It is insoluble in water, sparingly soluble in alcohol, readily in

ether. Sp. gr. 2-46. Boiling point 158° to 160^. Vapour-density 9-97.

Buckton.

Hg 100 .... 77-53 77-24

4 C 24 .... 18-60 18-66

5 H 5 .... 3-87 3-72

CIPHg 129 .... 100-00 99-62

Vol. Density.

Mercury-vapour 1 6-9300

Ethyl-vapour 1 2*0105

Vap. ofC<H»Hg 1 8-9405

Considerable difficulty was experienced in determining the vapour-density by expe-

riment, the vapour being decomposed at about 226° into mercury and an inflammable

gas, probably a mixture of ethylene and hydride of ethyl.

The formula of mercuric ethyl ought perhaps to be doubled, so as to make it repre-
sent 2 volumes of vapour. The great difference between the boiling points of mercuric

methyl (96°) and mercuric ethyl (160°) is also in favour of this view. A test of its

correctness was sought in the action of zinc-ethyl on iodide of mercurous methyl, which,

if mercuric-ethyl be really Hg-Et-, might be expected to yield mercuric ethylomethijl

Hg- < p^ Tlie two substances act upon each other with evolution of heat, and a dis-

tillate is obtained, varying from 60° to 160°; but on rectifying the product, nothing is

obtained but mercuric ethyl and mercuric methyl. Possibly mercuric ethylomethyl is

first formed and then decomposed by heat. (Buckton.)
— Frankland obtained a similar

result ; also by the action of zinc- methyl on chloride of mercurous ethyl. {Proc. Roy.
Soc. 9, 676.)

Decompositions. 1 . Mercuric ethyl burns with a smoky flame, more

luminous than that of mercurous ethyl, giving off" a large quantity of

mercurial vapour.
— 2. When poured into chlorine gas, it bursts into

flame and is almost entirely destroyed. It acts violently also with iodine

or bromine, but if the action be conducted under water, ethyl or its

products of decomposition are eliminated; if the liquid is kept cool by a

freezing mixture, the nascent ethyl unites with the bromine:

2HgEt -f 2Br = Hg^EtBr + EtBr

3. With sulphuric and hydrochloric acid, it behaves like mercuric

methyl (p. 39 8), yielding hydride of ethyl and sulphate or chloride of

mercurous ethyl:

4HgEt + 2S0<H = 2HEt -h 2(SO*,Hg2Et)

4. Sodium slowly decomposes mercuric ethyl, forming a bulky grey

spongy mass, which is very liable to explode from slight causes, and

instantly takes fire on coming in contact with the air. On applying a

VOL. XIIT. 2 L
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gentle heat, a violent evolution of gas takes place, consisting of ethylene
and hydride of ethyl. Probably sodium-ethyl is first formed:

C^HSHg + Na = Hg + C<H«Na

and then decomposed by heat:

2C*H«Na = 2Na + C^^ + C^H^.H

Action of Zinc-ethyl on the Chlorides of Silver, Copper, and Platinum. — Zinc-

ethyl acts violently on chloride of silver, the latter being partly reduced to the metallic

state, and on the addition of water, effervescence takes place and chloride of zinc alone is

found in solution. The action appears to be :

Cm^Za + AgCl = ZnCl + Ag + C^H^

Similar reactions appear to take place with protochloride of platinum and sub-

chloride of copper Cu^Cl, no organo-metallic body being formed in either case.

(Buckton.)

Page 111.

Oxalic Acid.

Formation. Alcohol may be converted into oxalic acid, by the

action of bichloride of platinum. Schlossberger found {Ann. Pharm.

110, 247) that the ether-alcohol washings of chloroplatiuate of ammo-
nium from nitropen-deterniinations, which had been accumulating for

several years in his laboratory, on being mixed with water and freed

from excess of platinum by sulphuretted hydrogen, yielded by evapora-
ration fine colourless prisms of oxalic acid. The remaining acid liquid when
neutralized with soda and evaporated, yielded brown syrupy residues, probably con-

taining products of oxidation, similar to those which Debus obtained by the action of

nitric acid upon alcohol.

Sesquichlonde and protochloride of carbon, are converted into oxalic

acid, when heatedin a sealed tube with hydrate of potash, the former to

210''— 220'', the latter to about 200°. With sesquichloride of carbon,

the reaction is—
C<C1« + 8KH02 = C%203 + 6KC1 + 8H0

No other products are formed, but the quantity of the sesquichloride
converted into oxalate of potash is very small in proportion to the

whole.

With protochloride of carbon, the reaction ia—
C^Cl* + 6KH0 = C<K20« + 4KC1 + 4H0 + 2H

The proportion of oxalic acid formed in this case is much greater than in

the former. (Geuther, Ann. Fliarm. Ill, 176), compare p. 421.

For the formation of oxalic acid from glycol see p. 423.— Difference of action of

pota.<th and soda in the formation of oxalic acid from starch, lignin, &c., p. 385.
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Action of Oxalic Acid on Salts. — Oxalic acid in solution readily

decomposes fluoride of calcium, eliminating hydrofluoric acid. It decom-

poses the phosphates of iron, silver, zinc, and copper, and the arse-

niates of iron, silver and copper, setting the phosphoric or arsenic

acid free. It dissolves the protosulphides of iron and manganese,
but not the sulphides of zinc, cadmium, uranium, cobalt, mercury,
or copper. It decomposes most chromates, the liberated chromic acid

likewise suflfering decomposition, especially if the liquid be heated.

Chromate of zinc is first dissolved with yellow colour ;
but after

awhile, and especially if heat be applied, oxalate of zinc separates out

and oxalate of chromium remains in solution. The chromates of baryta,

bismuth, mercury and oxide of lead are immediately decomposed by
oxalic acid, without previous solution; chromate of lead dried at a strong

heat, is scarcely attacked by oxalic acid. Terchloride of antimony is

decomposed by concentrated solution of oxalic acid; the precipitate is

free from chlorine, and is but very slowly decomposed by boiling water.

Finely pounded glass is rapidly attacked by oxalic acid, the lime and

alkali being dissolved out and the silica separated. Many minerals are also

decomposed by oxalic acid; its presence in lichens probably contributes

to the decomposition of rocks. (J. W. Slater, Chem^ Gat. 1856, 130.)

Page 127.

Oxalates.

SouCHAY & Lenssen. Ann. Pharm. 99, 31 ; 100, 308 ; 102, 35, 41 ;

103,308; 105,245; abst. Jahresber. d. CAm. 1856, 446 ; 1857,

289; 1858,243.

Acid Oxalate of Soda, C*HNaO' + Aq, dissolves in 60-3 pts. of water

at 155°, and in 47 pts. of boiling water; the latter solution, if left to

cool quietly, sometimes remains supersaturated. It does not give off"

any water when left to stand over oil of vitriol; but at ordinary tempe-

ratures, it gives off its water of crystallisation at 100°, and hydrated
oxalic acid at 160°.

It does not appear possible to prepare oxalate of soda coDtaining a larger propor-

tion of oxalic acid.

Oxalate of Lithia. The neutral salt C*Li^O*, obtained by saturating

a hot solution of oxalic acid with carbonate of lithia, separates on cooling

in indistinct, nodular, anhydrous crystals. The salt likewise separates

in the anhydrous state from its aqueous solution, on the addition of

alcohol. 1 pt. of it dissolves in 13-1 pts. of water at 19-5°.

Crystallised. Souchay & Lenssen.

2 TJO 29-28 .... 28-92 29-07

C^0« 72-00 .... 71-08

C*W(y 101-28 .... 100-00

According to Rammelsberg, the crystals contain 1 At. water.

2 L 2
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The acid salt, C*HLiO* + 2Aq, forms large tabular crystals, which

dissolve in 12-8 pts. of water at 17°, gave ofi' 2 At, water at 100°, and

oxalic acid at 160°.

Souchay & Lenssen.

LiO 14-64 .... 12-88 12-97

C<H6 72-00 .... 63-36

3 HO 27-00 .... 23-76

C<HLi08 + 2Aq 113-64 .... lOO'OO

It does not appear possible to obtain either a hyperacic oxalate of lithia or a double

oxalate of lithia and magnesia.

Oxalate of Baryixi. The neutral salt C*Ba''0* + 2Aq, dissolves in

2590 pts. of cold, and 2500 pts. of hot water, more readily in solution of

sal-ammoniac, still more in water containing acetic acid, and most readily
in aqueous oxalic acid. At ] 00° it gives off 1 At. water, and is reduced

to C^Ba'^O® + Aq, which is also the composition of the salt obtained by
precipitating a solution of chloride of barium with oxalate of ammonia at

the boiling heat.

Acid oxalate of laryta, C^HBa^O® + 2Aq, gives off 1 At. water at

100°, the second At. of water of crystallization at 125°, and at 1 40°, oxalic

acid begins to volatilize (See i.x, 129). The crystals require 392 pts. of

water at 17° to dissolve them, and are decomposed by hot water, with

formation of the neutral salt; alcohol likewise throws down the neutral

salt from the aqueous solution of the acid salt.

Oxalate of Strontia. The neutral salt C'Sr'^O^ is precipitated from solu-

ble strontia-salts by oxalate of ammonia (if precipitated by oxalate of potash,

it contains potash), as a loose white powder containing 5 At. water,
I At. of which (4-07 p. c.) it gives off" at 60°, two more at 100°, and the

remaining 2 At. at 150°. It is likewise obtained by precipitating a con-

centrated solution of nitrate or chloride of strontium with a small quan-

tity of oxalic acid. It dissolves in 12000 pts. of cold water, is nearly
insoluble in hot concentrated oxalic acid, moderately soluble in ammo-
niacal salt. Since sulphate of strontia, according to Fresenius, requires only 7000

parts of water to dissolve it, oxalic acid should be a more delicate test for strontia than

sulphuric acid; it is however, seldom applicable for that purpose in analysis, on account
of the solubility of oxalate of strontia in ammoniacal salts ; moreover the delicacy of the

reaction with sulphuric acid may be greatly increased by addition of alcohol.

Souchay & Lenssen.

mea7i.

2 SrO 104 .... 47-06 40-61

C<H« 72 .... 32-50 32-23
5 HO 45 .... 20-56

C*St^O^ + 5Aq 221 .... 100-00

The neutral salt with 2 At. water, C^Sr^O* -f- 2Aq (ix, 1 29), is obtained

by precipitating a boiling solution of nitrate of strontia with oxalate of

ammonia, and boiling the precipitate with the liquid for a considerable

time. It does not give off any water at 100°. Wicke's salt with 6 At
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water, Souchay & Lenssen were unable to obtain; possibly Wicke analysed a mixture
of the neutral and the acid salts, such a mixture being in fact, obtained by precipitating
a concentrated solution of oxalic acid with a small quantity of nitrate or chloride of

strontium.

Acid Oxalate of Strontia, C*HSrO' + 2Aq. was once obtained by
mixing a rather strong solution of chloride of strontium with 1 or 2

measures of strong hydrochloric acid, and 3 or 4 measures of solution of

oxalic saturated at 60^. After standing for some days at 0°, the liquid

deposited, together with oxalic acid and the neutral salt, crusts of an
acid salt, consisting of highly lustrous prismatic crystals, with pyramidal
summits, mostly united in geodes. These crystals effloresced in the air,

and were resolved by water into free oxalic acid and the neutral salt.

They gave by analysis 340 p. c. strontia, the formula requiring
34-4 p. c.

Oxalate of Lime. — For the salt precipitated from calcium-solutions

by alkaline oxalates and dried at a gentle heat, Thomson, Graham, and
others gave the formula C^Ca^'O' + 4Aq (ix, 130). According to

E. Schmid {Ann. Pharm. 97, 225), the precipitate of oxalate of lime
obtained by mixing neutral solutions of chloride of calcium and oxalate

of potash, and left to dry for a considerable time at ordinary tempera-
tures in the air, or for a shorter time in vacuo over sulphuric acid,
consists of C*Ca-0* + 2Ac| (water by analysis, 12-3 p. c, by calculation, 12-1).
The precipitate thus obtained, did not exhibit distinct angular termina-

tions, even with a magnifying power of 300°; but that which was pro-
duced by slowly adding a solution of oxalate of potash to solution of

chloride of calcium, exhibited under the microscope dendrites and
laminte made up of oblique prismatic tables, and appeared to consist of a
mixture of the hydrates C^Ca^O^ -|- 4Aq, and C^CVO^ -I- 2Aq.

According to Souchay and Lenssen {Ann. Pharm. 100, 308), oxalate
of lime, dried in the air at ordinary temperatures, contains sometimes
2 At., sometimes 6 At. water; and when dried at 100°, always 2 At.,
half of which is given ofif at 180°, and the remainder at a temperature
considerably above 200°; on exposing the anhydrous salt to the air,

the 2 At. water are quickly reabsorbed. A salt with 4 At. water does
not appear to exist.— Oxalate lime precipitated at the boiling heat
from a mixture of solutions of chloride of calcium and oxalate of

ammonia, contains C^Ca'^O^ + 2Aq; so likewise when precipitated in

the cold from concentrated solutions, whether neutral or alkaline; but the
salt precipitated in the cold from dilute solutions, is always a mixture of

C^Ca^O^ + 2Aq, and C^Ca^O* + 6Aq. — On adding a small quantity of

chloride of calcium to a saturated solution of oxalic acid, a precipitate
is formed consisting of microscopic crystalline laminae, and containing
C^Ca^O'* + 2Aq; and on adding a small quantity of oxalic acid to a

large excess of chloride of calcium, a gummy precipitate is obtained of

the same composition, and appearing under the microscope as an indistinct

crystalline mass; but by^a<l(iing a small quantity of chloride of calcium
to a very dilute solution of oxalic acid, there is formed after awhile, a

precipitate consisting of square prismatic crystals of C^Ca'^O® + 6Aq,
together with oblique prismatic (monoclinometric) crystals Ca*Ca^O' +
2Aq, the former being in larger proportion as the oxalic acid solution

is more dilute.

The square prismatic crystals of oxalate of lime occurring in plants
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{Mamillarin quadrispina, Cereus senilis, Mdocadus macroacanthus, &c.),

are, according to Schraid, C*Ca''0® + 6Aq; they give off two-thirds of their

water, slowly when exposed to the air, more quickly in rarefied air.

The statement of Lehmann, that these crystals are obtained by mixing dilute solutions

of lime-salts and alkaline oxalates, is not confirmed by Schmid's observations.

Behaviour of Oxalate of Lime tvith Hydrochloric Acid.— A solution

of oxalate of lime in hot hydrochloric acid, deposits crystals of the salt

C*Ca^O^ -f 2Aq. (E. Schmid). According to Souchay L Lenssen, this

salt is deposited on cooling, when oxalate of lime is added at 100". to hydro-
chloric acid, of sp. gr. less than I'lO, in quantity sufficient to saturate it;

but if the solution is not saturated, it deposits after some time, square

prismatic crystals, consisting of C^Ca^O* -f 6Aq.
— By adding oxalate

of lime to warm hydrochloric acid, of sp. gr. i'lO or higher, double

salts are obtained in scaly crystals, consisting of oxalate and chloride of

calcium. With acid of sp. gr. 1'20 Souchay & Lenssen obtained the

salt 2C*Ca20« + CaCl + 24 HO :

Souchay & Lenssen.

2 C^Ca^Qs 256-0 .... 48'53 47-93 to 50-98

CaCl 55-5 .... 10-52 9-51 to 10-91

24 HO 216-0 .... 40-95

527-5 .... 10000

Fritzsche's salt C*Ca-0^2CaCI + 14Aq (ix, 132), was not obtained either by
Souchay & Lenssen or by Schmid.

With nitric acid, oxalate of lime behaves in the same manner as

with hydrochloric acid, excepting that it is insoluble in strong nitric

acid, and therefore does not yield any oxalo-nitrate. (Souchay &
Lenssen). According to Schraid, a solution of oxalate of lime in hot

nitric acid, deposits monoclinometric lamina) of the bihydrated salt, the

last mother-liquors however, yielding free oxalic acid.

Oxalate of lime is insoluble in hot concentrated solutions of the

chlorides of potassium, sodium, ammonium, barium, strontium, and calcium,
but soluble to a considerable extent in hot solutions of salts of the metals

belonging to the magnesian group, and is precipitated from these solu-

tions by excess of an alkaline oxalate. (Souchay & Lenssen).
Oxalate of lime dissolves in considerable quantity in pure phosphoric

acid, especially with the aid of heat. Such a solution, when largely
diluted with water, remains clear if it contains a large quantity of phos-

phoric acid; and if caustic soda be then cautiously added, till the preci-

pitate formed at first is redissolved, and the liquid then left to stand

quietly, a large proportion of the oxalate of lime crystallizes within

24 hours in quadratic pyramids; and the mother-liquor, if again treated

with soda, yields another crop of crystals. (Neubauer, j1?iw. P/mn?*.

99, 223.)

Oxalate of Magnesia is best prepared by neutralizing oxalic acid with

carbonate of magnesia, and washing with cold water; when precipitated
from a maguesia-salt by oxalate of potash, it always retains potash.

—
Prepared by tho first method, it is a white sandy powder, consisting of

C*Mg^08 -f 4Aq, soluble in 1500 pts. of water at 16", and in 1300 pts. of
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boiling water. It gives off 1*5 p. c. water, at 100°, and does not lose the

whole of it even at HO''; but at 150° it becomes anhydrous, at the same
time however, suffering partial decomposition.

No acid oxalate of magnesia or double oxalate of magnesia and soda appears to

exist.

Ammonio-magnesian Oxalates.— A concentrated solution of chloride of

magnesium forms, with oxalate of ammonium, a precipitate of oxalate of

magnesia, which always contains small quantities of the double oxalate of

magnesia and ammonia. But a dilute solution of chloride of magnesium
mixed with oxalate of ammonia, especially if a little caustic ammonia is

added, yields, after standing for some time, crystalline crusts consisting
of oxalate of magnesia and ammonia and oxalate of magnesia in equiva-
lent proportions, varying according as the magnesia or the oxalate of

ammonia predominated in the liquid; they dissolve in water with separa-
tion of oxalate of magnesia.

a. 2C*Mg(NH*)OS5CXNH*)20» -f 18Aq. — Obtained by adding
oxalate of ammonia to a magnesia solution, rendered strongly alkaline

by ammonia and then mixed with a quantity of sal-ammoniac suflBcieut

to redissolve the precipitate,
—in such proportion, that the magnesia may

be to the oxalic acid (C*H»0« + 4Aq), as 1 : 12-6.

Souchay & Lenssen.

2MgO 40 .... 3-93 393
12NH^O 312 .... 49-51 3041
7 cm* 504 .... 30-65 49*53

18 HO 162 .... 15-91

1018 .... 100-00

h. 5C*Mg(NH*)08 + 4C*(NH*)'0» + 24Aq. — By mixing a magnesia
solution with oxalate of atnmonia, in such proportion that the magnesia
may be the oxalic acid, as 1*0 : 6 3.

Souchay & Lenssen.

5 MgO 100 .... /-68 7-70
13 NH^O 338 .... 25-98 25-99
9C<06 648 .... 49-77 49-61

24 HO 216 .... 16-57

1302 .... 10000

The salt C<Mg(NH<)08 + C^Mg^O^ + 2Aq described by Brandes (ix, 133), was
not obtained by Souchay & Lenssen.

c. C*Mg(NH*)08 + 2C*(NH*)20'' + 8Aq. — Prepared by gradually
adding recently precipitated oxalate of magnesia to a boiling concen-
trated solution of oxalate of ammonia, till the former no longer dissolves,
even after long boiling. On filtering hot, and leaving the liquid to cool

quietly, the salt c separates in hard, warty, crystalline crusts, having
the appearance of enamel, slightly translucent, and efflorescing in the
air. It dissolves pretty readily in water, with partial separation of
oxalate of magnesia; in aramoniacal salts it forms a clear solution.—
At 100° it gives off 13-3 p.c. (rather more than 6 At.) water; at 120°,
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7 At. in all ; at 140° it begins to decompose and assume a brownish

tint.

SouohayA Lensscn.

MgO 20 .... 4-56 4-51

5 NH<0 130 .... 29-69 29*83

3 C*08 216 .... 49-31 49'26

8 HO 72 ... 16-44

C''Mg(NH'»)08+2C^(NH<)'08+8Aq .... 438 .... 100-00

d. C*Mg(NH008 + 8C*(NH^)20» + 8Aq.
— When the inother-liquor

from which the preceding salt has crystallized is mixed with a little

water and ammonia, and set aside for some weeks in the cold, it deposits
milk-white crusts, which dissolve in water with partial decomposition,
the solution becoming turbid. It gives off 12-15 p. c. (about 8 At.)
water at 100°.

Souchay & Lenssen.

MgO 182 .... 3-56 3-56

7 NH*0 20 .... 32-39
4C*06 288".... 51-24 51-26
8 HO 72 .... 12-81

562 .... 100-00

Oxalate of Glticina and Ammonia. C*G(NH*)0^— According to

Senarmont and Rammelsberg {Jahresh. d. Chem. 1857, 295) the crystals
of this salt belong to the right prismatic (rhombic) system, exhibiting

the faces oo P oo . oo P co . oP . P. 2P. oo P . P oo . P oo . 2P oo

. 4P CO. Ratio of the axes = 0-8759 : 1 : 1-7413. Inclination of the

faces, P : P in the brachydiagonal principal section = 121^ 50'; in the

macrodiagonal = 111" 24'; in the basic section = 98° 44'; 2P : 2P in

all three sections = 105° r^Q' ; 93° 10' and 132° 4'. — oo P : oo P oo

= 138° 47' ; oP : P 00 = 143° 27'; oP : P oo = 109° 45'.

Oxalate of Manganese.— This salt, whether prepared by precipating
the sulphate or chloride of manganese with oxalic acid, or by treating
the carbonate of manganese or manganoso-manganic oxide with oxalic

acid, contains, in the air-dried state, 5 At. water. Souchav & Lenssen

(Ann. Fharm. 102, 47) found in it, 37 -55 p. c. MnO, the form"'ula C^Mn^O"

+ 5Aq requiring 37'83 p. c. 1 pt. of this hydrated salt dissolves in

2460 pts. of cold, and in 1250 pts. of boiling water; but the solubility
is very greatly increased by the presence of a trace of oxalate of potash
or oxalate of ammonia. At 100°, according to Souchay & Lenssen, it

gives off all its water (as previously found by Liebig, An7i. Fhai'm. 95,

116). After drying at that temperature, it yielded 48-52 and 49-09 p. c.

MnO, the formula C^Mn'^O® requiring 49-72 p. c.

The results just detailed are at variance with those obtained by
other chemists. According to Graham (ix, 146), the salt contains 5 At.

water, the whole of which it retains at 100°; according to Hausmann &c

Lowenthal, it contains after drying at 100° 4 At. water.

According to H. Croft {Chem. Gaz. 1857, 62), the quantity of water
contained in manganous oxalate varies with the temperature at which

it is precipitated. Hot concentrated solutions of manganous sulphate and
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oxalic acid yield a white granular precipitate consisting of C*M*0® +
4Aq, which does not give off any water at 100°. (This agrees with the

statement of Hausmann & Lowenthal.) In a solution of raanganous sulphate
in 30 pts. of water, oxalic acid produces a precipitate which has a faint

violet colour, but in a few days becomes white and granular, and exhibits

the same composition. When manganous sulphate dissolved in 30 to

100 parts of water is precipitated by oxalate of potash, a ])alo violet

crystalline precipitate is obtained, resembling benzoic acid and containing

C*M^0^+6Aq. It is unalterable in the aii at ordinary temperatures,
but at 100^ gives off 2 At. water and turns white. When heated for

some time in the air, it yields red crystalline manganic oxide. (Croft).— These statements are confirmed by Georgeu (Compt. rend. 47, 929).
Oxalic acid mixed with excess of manganous sulphate in the cold, yields
rose-coloured prismatic needles of the salt C'Mn^O* + 6Aq ; but when
a very hot solution of oxalic acid is mixed with a hot solution of a

manganous salt till a precipitate begins to form, and the liquid is then
left to cool, white flattened octohedrons are obtained, consisting of

CJjypQs _j_ 4^q — The red salt, when dried in the air, gives off 2 At.
water and turns white ; but in vacuo and even at 95°, it retains its red

colour, although it loses the greater part of its water.

Ammonio-manyanous Oxalate. — Oxalate of manganese forms with
oxalate of ammonia, a series of double salts analogous to the oxalate of

ammonia and magnesia, to which Souchav &. Lensseu assign the general
formula a;C'Mn(NH*)0« + 2C*Mn(NH*)'^08 + 8Aq, the composition

varying according to the degree of dilution and the proportions in which
the constituent salts are mixed.

cr. C*Mn(NH*)0* + 2Aq is obtained by adding oxalate of manganese
to a boiling saturated solution of oxalate of ammonia, and filtering the

rose-coloured solution while still hot. The crystalline crusts composed
of microscopic square prisms, which first separate from the liquid,
consist of the salt a. The mother-liquor yields crystals of different

composition.

Souchay & Lenssen.

MnO .^5-6 .... 23*48 2418
NH^O 26-0 .... 1716
C^QS 72-0 .... 47-49 46-83

2 HO 18-0 .... 11-87

151-6 .... 100-00

h. 2C*Mn(NH008 + CXNH*)»0« + 8Aq.
— The mother-liquor of

the salt a, filtered and left to itself for 24 hours, deposited crystalline
crusts consists of microscopic prisms, which gave by analysis 1524 p. c.

MnO and 4620 C^O®, the formula of salt b requiring 15-37 MnO and
4G-63 C*0^

c. C*Mn(NH*)08 -f- 2C*(NH708 + 8Aq.— The mother-liquor of h

mixed with water, yielded, after standing for a day, crystalline crusts

containing 7"44 p. c. MnO, and 47*48 p. c. C^O*^ ; the formula c requires
7-84 p. c. MnO and 4757 C*0«.

d. The mother-liquor of c deposits, after standing for some time,

crystalline crusts containing 6-19 p. c. MnO and 49*82 C^O', agreeing
with the formula C*Mn(NH*j08 + 3C*(NH*)='0« -f 8Aq, which requires
C-17 MnO and 49-8G 0*0".
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All these salts are decomposed by water and effloresce rapidly in the air.

The colour is reddish or white, according to the proportions of manganese
contained in them^ Those which contain a large proportion of manga-
nese separate in small prisms, while those with a smaller quantity of

manganese are deposited iu crystalline crusts or nodules, and always
after the solution has been left at rest for some time.

e. Oxalate of Manganese and Manganammonium. C*Mn(N,H*Mn)0*
+ 6Aq.— When a boiling solution of oxalate of ammonia is saturated

with oxalate of manganese, the liquid filtered, and ammonia added till

the filtrate smells slightly of it, a white or slightly green crystalline

powder is precipitated, consisting of transparent microscopic crystals,
which have the form of square prisms, but are so much truncated that

they are scarcely distinguishable from cubes.

Souchay & Lenssen.

2MnO 71-2 .... 33-24 32-62

NH3 17-0 .... 7.93 7-79

C*06 72-0 .... 33-61 31-52

6 HO 54-0 .... 25-22

214-2 .... 100-00

Winkelblech assigned to a salt prepared in a similar manner, the formula

2NH',C*Mn(NH^)0 + C^Ma-O^ + 8Aq, the accuracy of which is called in question by
Gmelin (ix, 147).

The salt decomposes quickly in contact with water, turning brown
and absorbing oxygen. At 100°, it gives off 6 At. water, assuming at

the same time a faint brown colour. (Souchay k Lenssen.)

Potassio-manganous Oxalate. C*MnKO^ + 2Aq.
— Obtained in

reddish crusts by adding manganous oxalate to a boiling concentrated

solution of oxalate of potash, and leaving the filtrate to cool. Gives off

all its water at 100°. (Souchay & Lenssen, Ann. Fharm. 102, 48.)

Souchay &. Lenssen.

KO 47-2 .... 27-27 26-42
MnO 35-6 .... 20-61 20-90
C-'O" 72-0 .... 41-69

2 HO 18-0 .... 10-43

G<MnK08 + 2Aq.... 172-8 .... 100-00

Potassio-manganic Oxalate is best obtained by saturating 3 pts. of
oxalic acid with carbonate of potash, adding 4 pts. of oxalic acid, and then

peroxide of manganese till the liquid exhibits but a faint acid reaction.

The purple liquid thus formed is very easily decomposed by light and
heat. Mixed with alcohol in the dark and in a vessel externally cooled,
it deposits potassio-manganic oxalate (probably Mn'*0',.3KO,3C*0* +
6Aq) in purple-red crystals which however cannot be dried without

decomposition (Souchay & Lenssen, Ann. Pharm. 105, 25G.)

Sodio-manganous Oxalate. Oxalate of manganese dissolves pretty freely in warm
oxalate of soda, and the solution deposits crystalline crusts containing variable quanti-
ties of manganese, and probably consisting of o.xalate of soda having oxalate of manga-
nese mechanically inclosed within it. (Souchay & Lenssen, Ann. Pharm. 102, 49-)
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Oxalate of Arseniom Acid and Potai^h.— Y'inely pulverized arsenious

acid dissolves in a concentrated boiling solution of oxalic acid but sepa-

rates aj?ain on cooling, not appearing to combine with it
;
but a hot

eolation of binoxalate of potash dissolves arsenious acid much more

readily, and the solution on cooling deposits small hard crystals having

a fine glassv lustre. They gave by analysis 20-47 p. «• AsO« and

2r94p c. KO, and probably consist of AsO\3KO,3C*0»+ GAq, which

requires 19-4 AsO^" and 27-7 KO. (Souchay & Leossen, Ann. Pharm.

105, 255.)

Oxalate of Antimony. C»(H,SbO«)0« + Aq.- Souchay & Lenssen

prepared this salt by mixing a saturated aqueous solution of oxalic acid

with a solution of terchloride of antimony in hydrochloric acid: it

separates in the course of 24 hours, as a granular precipitate containing

61-14 p. c. teroxide of antimonyl and 31-33 p. c OO". The formula

C*(H,SbO«)0» + Aq or SbO',C*0« + 2Aq requires 61-58 bbO' and

80-73 C*0«. o , , • X J * ooA"
The salt gives off I At. at 100° and begins to decompose at 220 .

(Souchay & Lenssen.) It was originally obtained by PeUgot (ix, 148), who

Lsigned \o it the formula C^(H,SbO^0O», requiring 65-88 p. c. SbO^. Pebgot 8

analysis gave 66-15 p. c.

Ammmio-antimmic Oxalate. SbO»,3NH*0,3C*0« + 4Aq .-Obtained

bv mixing a solution of teroxide of antimony in acid oxalate of ammonia,

first with a small quantity of absolute alcohol (which throws down acid

oxalate of ammonia), then, after filtering, with about three times its

volume of absolute alcohol.

Souchay & Lenssen.

SbO' 144 .... 30-39 30-23 .... 2989

3NH*0 78 .... 16-45 15-87

3C*06 216 .... 45-57 4587

4 HO 36 .... 7 59

474 .... 100-00

May be regarded either .. C'=8b':'(NHV0« + 4HO or as C•^(H^Sb'O^NH^)»0«

+ 2H0.

Potasno-antimonic Oxalate. SbO>,3KO,3C*0«+ 12Aq.
- Obtained

bv dissolving- teroxide of antimony in a hot concentrated solution oi acid

oxalate of potash. The filtrate, as it cools, deposits no.lular crystals ot

the salt, which dissolve without decomposition in water, but are decom-

posed by mineral acids, with separation of oxalic acid or of basic

oxalate of antimony. Gives off 6 At. water at 100 . (Souchay &

Lenssen.)
Souchay & Lenssen.

Sb03 144-0 .... 23-67 23-20 .... 2384

3 KG 141-3 .... 23.19 .... 23-67

3 04O« 216-0 .... 35-43

12 HO 1080 .... 17-71

609-3 .... 10000

= C«Sb"'K»02^ + 12H0 or C'2(H2,K3,Sb05)0=< + lOHO.

Sodio-antimonic Oxalate. Sb03,3Na0.3C»0« + 2XaO,C*0» + 20Aq

or C"(H»,Na»,SbO')0^+C»Na'OH28Aq.
— Prepared like the potash-
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salt. Forms distinct highly lustrous crystals, which give by analysis
18-63 p. c, SbO^ and 1988 NaO, the formula requiring 18-81 SbO' and

20-20 NaO. When heated for some time at 100°, it gives off 10 At.

water. Dissolves without decomposition in water, either hot or cold, but

is decomposed by mineral acids. Sparingly soluble in alcohol, insoluble

in ether. (Souchay & Leussen, Ann. Fharm. 105, 252.)

Oxalate of Bismuth. 2Bi0^3C*0'' + 15Aq = C^BiO^* + 15Aq.
—

Separates as a white crystalline precipitate on mixing nitrate of

bismuth with excess of oxalic acid. Retains 2 At. water at 100"", but

decomposes at higher temperatures into suboxide of bismuth (BiO^) and

[acid] oxalate of bismuth. It is insoluble in water, soluble in acids,

and decomposes, by prolonged contact with water, into oxalic acid which

dissolves and a basic oxalate of bismuth. (Souchay & Lenssen.)

Souchay & Lenssen.

2 BiQS 464 .... 56-93 56-67 .... 56-95 .... 56-77

3 C^Qfi 216 .... 26-50 26-82

15 HO 135 .... 16-57

815 .... 100-00

For the basic oxalate of hismuth (ix,150) Heintz found the formula

2(BiO^C*0^) + 3Aq. — Souchay & Lenssen, by boiling the recently

precipitated normal oxalate with water, till the liquid no longer became

acid, obtained a salt which gave by analysis 72-.39 p. c. oxide, agreeing
with the formula BiO^C*0« + 2Aq or B\0\C''-{WJO-^ + 6Aq (requir-

ing 72-05 p. c. BiO^), better than with Heintz's formula which requires
73-5 p. c.

Oxalate ofBismuth and A mmonium. C''-Bi"'(N WfQi^ + 6CXNH*)20»
+ 24Aq.

—
Crystallizes from a hot saturated solution of oxalate of

bismuth in oxalate of ammonia, in small prismatic crystals which

give off the whole of their water (13-98 p. c.) at 100°. Dissolves readily
in hot water, forming a clear solution which becomes turbid after a few

seconds, and deposits oxalate of bismuth as a crystalline powder. It is

insoluble in alcohol and ether.

Souchay & Lenssen.

Bi03 232 .... 15-61 15-92
15NH<0 390 .... 26-24 25-92
9 C-»0« 648 .... 43-61 42-66
24 HO 216 .... 14-54 13-98

1486 .... 100-00 98-48

Oxalate of Bismdh and Fotassivm. BiO',3KO,3G*0* +
2(2KO,C*0«) + 24Aq or C'-Bi'"K'02*+2C*K=0«+ 24Aq.

—
Prepared like

the preceding, and separates in small prismatic crystals which are

insoluble in alcohol and ether, and are decomposed by water. Tliey
give by analysis, 20-45 p. c. BiO* and 27-78 p. c. KO, the formula

requiring 20-39 BiO' and 2899 KO. (Souchay & Lenssen.)
The mother-liquor deposits a salt containing 15-53 p. c. BiO', corres-

ponding nearly to the formula O-BVK^O''^ + 4C*K20* -I- 24Aq.
(Souchay & Lenssen.)

It does not appear possible to prepare an oxalate of bismuth and sodium.
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Oxalate of Cadmium. C*Ca'^0* + 6Aq. — The anbydrous salt is

obtained as a white amorphous powder, by digesting carbonate of cad-

mium with oxalic acid. Oxalic acid or oxalate of ammonia added to

chloride of cadmium throws down the six-bydrated salt, as a white pre-

cipitate consisting of microscopic tubular crystals. Soluble in 13000 pts.
of cold and 11000 pts. of boiling water; a little more soluble in water
and oxalic acids; easily soluble in mineral acids, ammonia and ammo-
niacal salts. Gives off all its water at 100°, and is decomposed at 340°,

leaving a mixture of oxide of cadmium (CdO) and metallic cadmium.
Marchaud's statement that the residue thus obtained consists of Cd'-O, is not con-

firmed by the observations of Souchay & Lenssen.

At 100°. Souchay & Lenssen.

2 CdO 127-5 .... 63-90 63-45

C^08 720 .... 36-10

C*Cd208 199-5 .... 100-00

Hydrated. Souchay & Lenssen.

2 CdO 127-5 .... 50-30 49-89
C*0» 72-0 .... 28-40

6 HO 54-0 .... 21-30

C^Cd^OS + OAq .... 253-5 .... 100-00

Oxalate of Cadmammonium. C\^WCdyO^ + 4Aq.
— When

oxalate of cadmium is added to ammonia till no more ia dissolved on

heating the liquid, the filtrate, left for some time in the cold, deposits

needle-shaped crystals, which rapidly give off part of their ammonia
when exposed to the air, and at 100" give off water as well as ammonia,

acquiring at the same time a slight brownish tint, from separation of

oxide of cadmium.

Souchay & Lenssen.

2 CdO 127-5 .... 47-31 47-81 .... 47-25

2 NIP 84-0 .... 12-62 10-21

C*0« 72-0 .... 26-72 .... 26-19

4 HO 36-0 .... 13-35

269-5 .... 100-00

The deficiency of ammonia arose from the spontaneous decomposition of the

crystals.

Oxalate of Cadmium and Ammonium. — a. 2C*Cd(NH*)0' +
5C*(NH*)-0* -f l8Aq.

—
Separates in microscopic crystals when a solu-

tion of oxalate of cadmium in oxalate of ammonia, saturated at the

boiling heat, is diluted, after filtration, with an equal volume of water.

Gives off all its water at 100°.

Souchay & Lenssen.

2 CaO 127-5 .... 11-57 11-21 .... 11-42

12 NH^O 3120 .... 28-21 2800
7 COS 504-0 .... 45-57 45-44

18 HO 162-0 .... 14-65

1105-5 .... 100-00
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6. 2C*Cd(NH*)0« + 7C*(NH*)20« + 22Aq.
—

Separates in hard

crystalline crusts from the preceding saturated solution if left to cool

without addition of water.

Souchay & Lenssen.

2 CdO 127-5 .... 9-17 8-62
]6NH<0 416-0 .... 29-94 29-72
9 C^QG 648-0 .... 46-64 46'35

22 HO 1980 .... 14-25

1389-5 .... 10000

c. The salt obtained by dissolving oxide of cadmium iu oxalate of

ammonia, to which Ranimelsberg (x, 532) assigned the foimula

2C*Cd,NH*)08+ 3C^(NH*)^0«+16Aq is supposed by Souchay &
Lenssen to contain only HAq. The three double-salts then form a

regular series, their formulae being, if A stand for C*Cd(NH*)0^ and B
for C*(NH70»:

2A



OXALATES OF MERCURY. 527

phuric acid, the liquid after cooling yields crystals of oxalic acid, and

ferrous sulphate remains in solution.— When ferrous oxalate is dissolved

to saturation in strong hydrochloric acid at the hotline heat, the liquid

when quite cold, deposits, large transparent crystals of oxalic acid,

and afterwards crystals of ferrous chloride.

If ferrous oxalate be added to boiling solution of caustic potash, the

boiling heat being continued for some time, a velvet-black precipitate of

ferrous oxide is produced, which however soon passes on the filter to a

higher state of oxidation. — Ferrous oxalate boiled with a concentrated

solution of bicarbonate of potash, yields a perfectly white precipitate of

ferrous carbonate, which likewise oxidizes quickly daring washing.

(Bottger, loc. cit.)

The salt C^Fe^O' + 4Aq, dissolves in 4500 pts. of cold and 3800 pts.

of hot water. (Souchay & Lenssen.)

Potassioferrous Oxalate. C*FeKO' + 2Aq.
— A solution of ferrous

oxalate in oxalate of potash, deposits, when mixed with alcohol and left

to stand for 24 hours, oily drops of potassio-ferrous oxalate, which soon

solidify. Analysis gave 27-1 p. c. KO, the formula requiring 272 p. c.

(Souchay & Lenssen, Ann, Pharm. 105, 255.)

Mercurous Oxalate. C*(Hgj)*0'.
— Obtained in the anhydrous state

by heating mercuric oxalate to 164°. It is also produced by heating
mercurous nitrate with excess of oxalic acid, as a white precipitate,
which is insoluble even in hot water, and obstinately retains hygroscopic
water, from which indeed, it cannot be freed without decomposing into

mercuric oxalate and metallic mercury, this decomposition taking place
at 100°. The same products are obtained when mercurous oxide Hg'O,
is heated with oxalic acid.— The anhydrous salt obtained, by the first

method, begins to decompose only at 175°.

Souchay & Lenssen.

2 Hg20 416 .... 85-24 84'67
C^O« „ 72 .... 14-76

C<(Hg,)208 488 .... 100-00

Harff (ix, 167) supposes it to contain 1 At. water in the state of combination.

Mercurous oxalate is insoluble in oxalic acid, easily soluble in hot

nitric acid; in cyanide and sulphocyanide of potassium, it dissolves very

easily, with separation of metallic mercury; it is also somewhat soluble

in ammonia-salts. Heated with oxalate of potash, soda, or ammonia, it

forms double mercuric oxalates, with separation of mercury. It detonates

when heated.— With ammonia, it forms a greyish black powder, sup-

posed by Harff to be SHg'OjNH'jCO'; it does not however, appear to

be of constant composition. Souchay & Lenssen.)

Mercuric Oxalate. C*Hg*0'. Obtained pure, as a white amorphous
powder, by adding a solution of mercuric nitrate to excess of oxalic acid,
or by prolonged digestion of yellow mercuric oxide with oxalic acid.

Souchay & Lenssen.

2 HgO 216 .... 75 74-49 .... 7413
C^QS 72 .... 25

C*Hg20» 288 .... 100
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It is decomposed by heat, giving off carbonic acid and metallic

mercury. When dry, it detonates violently on being rubbed. It is

easily soluble in hydrochloric acid, less soluble in cold nitric acid, inso-

luble in oxalic acid. It is decomposed by carbonate and phosphate of soda.

Heated with solution of sal-ammoniac, it gives off carbonic acid, and

yields oxalate of ammonia and subchloride of^mercury. (Souchay k
Lenssen, Ann. Pharm. 102^ 42).

Animonio-mercurie Oxalate. C*Hg(NH*)0* + 2Aq, Precipitated on

adding recently precipitated mercuric oxalate to a boiling concentrated

solution of neutral oxalate of ammonia, in white microscopic needles,

easily decomposed by light [and heat. Loses 12' 5 p. c. of its weight at

100°, and decomposes with a hissing noise at a higher temperature,

leaving no residue. It is decomposed by water, and does not dissolve in

alcohol or ether.

Souchay & Lenssen.

HgO 108 .... 48-22 49-60

NH*0 26 .... 11-60 13-24

C<0« 72 .... 32-14

2 HO 18 .... 8-04

C''Hg(NH<)0» + 2Aq.... 224 .... 100-00

Potassio-mercuric Oxalate. C*HgKO* + 2Aq.— Prepared like the

preceding. Small, white, beautifully iridiscent, crystalline scales, which

under the microscope appear like square prisms. It is decomposed by
water, gives off water and turns black at 100°, and is partially decom-

posed by light.

Souchay & Lenssen.

HgO 108-0 .... 44-07 44-60

KG 47-1 .... 19-22 19-46

C^0« : 72-0 .... 29.37

2 HO 18-0 .... 7-34

C<HgK08 + 2Aq 245-1 .... 10000

Mercuric oxalate does not dissolve in oxalate of soda.

Oxalate of Silver. C*Ag'^0®.
— Obtained [pure and anhydrous as a

white crystalline precipitate, by adding oxalic acid to nitrate of silver.

The salt thus prepared, gave by analysis 75-73 p. c. AgO, the formula requiring

76-31 p. c. (Souchay and Lenssen).
— It is very sparingly soluble in cold,

somewhat more in hot water, perfectly insoluble in alcohol and ether.

It dissolves readily in ammonia and carbonate of ammonia; the solution

turns brown when exposed to light, and when slowly evaporated in the

dark, yields the oxalate of silver in large, hard, shining prisms. It decora-

poses between 110° and 150°, and detonates when suddenly heated.

With iodide of methylene, oxalate of silver yields bioxy-methyleue,

C*H*0*, together with iodide of silver, and a mixture of carbonic acid

and carbonic oxide. (Butlerow, p. 389). —With chloride of benzylene^

C'*H'CP, it yields by a similar reaction, bitter almond oil:

C"H«C1« + C^Ag^Qs = C»H«02 + lAgCl -f 2C0- + 20.
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With iodide of ethylene on the contrary, it yields nothing but iodide of

silver and a mixture of carbonic acid and carbonic oxide;

C<Hn2 + CUgSQs = 2AgI + 2C02 + 2C0

Similarly with bromide of amylene. (Golowkinsky, Ann. Pharm.

111,252.)

Ammonio-oxalate of Silver, C*Ag*0*,4NH', or Oxalate of Biammon-

hiargentammonium, C*0',N'{ H',N^(H'Ag'')}, is obtained as a spongy tume-

fied mass, by passing dry ammonia-gas over dry oxalate of silver. It is

easily soluble, has an alkaline reaction, and is decomposed by acids, with

separation of oxalate of silver. (Souchay & Lensscn.)

Souchay & Lenssen.

2AgO 232 .... 62-37
C^0» 72 .... ia-35

4 NH3 68 .... 18-28 17'30

372 .... 100-00

Oxalate of silver does not form double salts with the alkaliae oxalates. (Souchay
& Lenssen.)

Sodio-platinous Oxalate. C*PtNaO' + 4Aq.
— Mistaken by Dobereiner

for platinous oxalate (ix, 170). Obtained by treating platinate of soda

with oxalic acid. The bioxide of platinum is reduced, with effervescence,
to protoxide, and the solution, which has first a red, tlien a violet, and

ultimately a deep indigo-colour, deposits the double salt in dark copper-
coloured needles. The first crop of crystals gave by analysis, 44--14 p. c. I'tO,
and 12'00 ISaO, the formula requiring 43-49 PtO, and 12'G0 NaO. A second crop

gave more soda and less platinum.
— The salt when moist, is decomposed by

exposure to the air. It dissolves in hot water, forming a greenish solu-

tion, which becomes blue by evaporation, and is decolorized by hydro-
chloric acid. Insoluble in alcohol and in ether. (Souchay & Lenssen,
Ann. Pharm. 105, 256.)

Page 185.

lodacetic Acid. C*H'I0*

Perkin & DuppA. Phil. Mag. [4], 18, 54.

Produced as an ethyl-compound by the action of iodide of potassium
on bromacetate of ethyl (xii, 534).

C^BrH^OSC^H" + KI = C^m20^C^H* + KBr.

It is not produced by the action of chlorine or of chloride of iodine on acetic acid.

Preparation. Bromacetate of ethyl, diluted with three times its

volume of alcohol, is mixed with an equivalent quantity of iodide of

VOL. XIII. 2 M
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potassium in fine powder; the mixture is digested for about two hours, at

40°, in the dark; the alcohol is distilled ofl*, after the liquid has been

filtered to separate the bromide of potassium; and the residual iodacetate

of ethyl is washed with water to separate any remaining bromide of

potassium.
To obtain the free acid, the iodacetic ether is first converted into a

baryta-salt by digestion in the cold with hydrate of baryta; the excess

of baryta is removed by carbonic acid; the filtrate carefully evaporated
and allowed to crystallize ;

the crystals of iodacetate of baryta are

dissolved in water; and the solution is decomposed by cautious addition

of sulphuric acid. The resulting acid liquid concentrated in vacuo over

oil of vitriol, yields crystals of iodacetic acid, which may be purified by
two or three crystallizations.

Properties. Crystallizes in thin, tough, colourless, rhombohedral plates,

•which when pressed together, exihibit the aspect of mother-of-pearl. It

is not deliquescent, has a very sour taste, melts at 82° with slight

decomposition, and solidifies again at 81 '5°.

Perkin & Duppa.
4 C 24 .... 12-84 12-83

3 H 3 .... 1-60 1-58

1 127 .... 68-42 67-89

3 O 32 .... 17-14 17-70

C*H3I0< 186 .... 100-00 100-00

Iodacetic acid is decomposed by moist oxide of silver, in the same
manner as bromacetic acid (xii, 533), the iodine being removed and

glycolic acid formed :

C^H^IO^ + AgO + HO = Agl + C*H<0«.

Iodacetate of Ammonia is a very soluble, crystalline, non-deliquescent
salt.— The potash-salt exhibits similar properties.

Iodacetate of Baryta is crystalline, moderately soluble in water, and

precipitated from the aqueous solution by alcohol.

Perkin & Duppa.
4C 24-0 .... y-46 9-81

2 H 20 .... 0-78 0-82

1 127-0 .... 50-05 49-63
Ba 68-6 .... 27-06 26-90

4 32-0 .... 12-65 12-84

C^H^IBaO^ 253-6 .... 100-00 10000

The lead-salt crystallizes in prisms, but is difficult to obtain pure, as

it easily splits up into iodide of lead and glycolic acid. Its aqueous
solution decomjjosed by sulphuretted hydrogen, yields hydriodic and

glycolic acids.

Iodacetate of Ethyl is an oily liquid, heayier than water, and having
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a very irritating odour. lodacetaie of amyl is also oily and heavier than

water. It has the odour of pears, and when heated, gives off a vapour
which irritates the eyes and nose.

Page 187.

Bibromacetic Acid. C*H»Br»0».

Perkin & DuppA. Chem. Soc. Qu. J. 12, 1; Ann. Pharm. 110, 115.

Formed, together with monobroraacetio acid, when a mixture of

bromine and acetic acid is exposed to light (xii, 535). To obtain it in

quantity, monobromacetic acid is exposed to the action of bromine-vapour
in strong sunshine. Hydrobromic acid is then evolved, and bibromacetic

acid is formed
;
the pro<luct may be freed from hydrobromic acid by

passing a stream of dry carbonic acid gas through it at 120°.

Colourless inodorous liquid of sp. gr, 2 25. It was once, during very
cold weather, obtained in line needle-shaped crystals. When placed on

the skin, it produces painful blisters like burns. It boils between 225°

and 230", but cannot be distilled without decomposition.

Bibromacetate of Ammonia. C*H(NH*)Br*0* -f- Aq.— Obtained by

neutralizing the acid with ammonia, and leaving the solution to eva-

porate, either in the air or over oil of vitriol in vacuo. Forms splendid

crystals, which give off their water of crystallization at 100^, becoming
at the same time white and opaque. It gave by analysis 620 p. c.

ntirogen, the formula requiring 5-95 p. c. Heated to 100" with excess

of ammonia, it is decomposed, turning brown and giving off volatile

products, the nature of which has not yet been determined. It dissolves

readily in water, alcohol, and ether.

The potash-salt forms long, highly lustrous needles, containing water

of crystallization, and very soluble in water and alcohol.

The lead-salt is uncrystall izable, very soluble in water, and precipi-
tated in white flocks by alcohol.

The mercuric-salt is obtained in the crystalline state by adding mer-

curous nitrate to bibromacetic acid. It decomposes at 100°, like the

silver-salt.

The silver-salt, obtained by adding nitrate of silver to the aqueous
acid, crystallizes in microscopic needles.

4 C
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The silver-salt of bromoglycolic acid heated in presence of water, yields
bromide of silver and an acid having the composition C*H*0*.

. C^H^AgBrO^ + 2H0 = C^H^O^ + AgBr.

Bibromacetate of Ethyl, C*H(C*H')Br'0*; is easily obtained by heating
an alcoholic solution of the acid in a sealed tube for an hour or two. On

treating the contents of the tube with water, the ether separates as a heavy
oil, which must be repeatedly washed with water, and then dried over oil

of vitriol in vacuo; this treatment does not however, quite remove the free acid.

It has a burning taste and attacks the eyes strongly. It is for the most

part decomposed by distillation; also by contact with chloride of calcium.

It gave by analysis 19'43 p. c. carbon, and 2-33 hydrogen, the formula

requiring 3 9-51 C, and 2-50 H.

Bibromacetate of Amyl, obtained like the ethyl-compound, is a heavy
oil, having an aromatic odour like that of acetate of amyl.

Bihromacetamide. C^H'Br^NO* = N,H2,C*HBr20l — Produced by
the action of ammonia on bibromacetate of ethyl:

C^IIBr^OSCHS +

4 C - - 24
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Page 191.

Chloracetene. C*R'Cl.

T. Harnitz-Harnitzky. Compt. rend. 48, 649. Ann, Phann. Ill,
192.

Produced by the action of phosgene gas on aldehyde :

C*H<02 + 2C0C1 = C^lPCl + HCl + 2002

When phosgene gas is introduced into a vessel containing vapour of

aldehyde, an abundant evolution of hydrochloric acid takes place; and
if the gaseous products are passed into a receiver which is kept very
cold, chloracetene condenses in the form of a liquid which soon solidifies

in elongated larainas. It melts again at 0° and boils at 45°. Vapour-
density (determined at 100') = 2-1887.

4C
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reduces silver, and from which sulphuretted hydrogen throws down a

sulphur compound probably allied to thialdine (ix, 313).
— 2. Its aqueous

solution yields, with sulphuretted hydrogen, a compound analogous to

ordinary mercaptan.
— 3. It forms crystalline compounds with the

bisulphites of soda and ammonia. — 4. With hydrocyanic acid and

hydrochloric acid, it yields an acid resembling lactic acid.

Page 207.

Cldoralide. C^H^CPO^. — According to Kekule {Ann. Pharm. 105,

293), chloralide is obtained in greatest abundance by heating chloral

which has been once distilled over ordinary oil of vitriol, with fuming

sulphuric acid, till sulphurous acid begins to appear amongst the gaseous

products of decomposition (hydrochloric acid and carbonic oxide):

3C^HCP02 + 2H0 = CifH-Cl^O" + 3HC1 + 2C0.

As the liquid cools, the oily layer which floats on the sulphuric acid,

solidifies in crystals, which by recrystallization from alcohol yield pure
chloralide.

Keknle.

10 c
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Page 246.

Acetamide, C*H'NO', may be obtained by heating an intimate

mixture of 1 At. fused acetate of soda and 1 At. sal-ammoniac :

C^ffNaO^ + NH<C1 = C^H^NO* + 2H0 + NaCI.

The mixture fuses and soon gives off a thick oily liqnid, which solidifies

in the neck of the retort and in the receiver, and when freed from water

by evaporation and rectified, yields pure acetamide. Nitrogen by analysis
23-7 p. c. by calculation 239.

A mixture of benzoate of soda and chloride of ammonium similarly
treated yields benzamide.

The iodides of tetrethylinm and tetramethylium heated with acetate of soda, do not

yield the compound amides C'''(H*Et)N02and C^(H-Me)NO\ With iodide of tetrethylium
the decomposition is :

N(C<H5)*I + C«H3NaO< = C<H3(C*H»)0* + N(C<H«)» + Nal

(Petersen, Ann Fharm. 107, 331.)

ffydrochlorate of Acediamine, C*H*N',HC1 (xii, 546), which is

obtained in great abundance by heating hydrochlorate of acetamide in

a stream of dry hydrochloric acid gas,
—is resolved by the action of

nitrite of silver, into acetate of ammonia and free nitrogen. (Petersen,
loc. cit.)

Cm«N',HCl + NO^Ag = CH'(NH*)0< + 2N + AgCl

Page 259.

Ozamic Acid.

P. J. Engstrom. J. pr. Ckem. 68, 433.

The potash-salt of this acid may be prepared by heating crystallized
oxalate of potash and ammonia to 230'^, till the mass which softens at

first, again becomes solid:

C^K(NH^)Os - 2H0 = C'^H^KNO*

Oxalate of potash Oxamate of potash,

and ammonia.

The brownish aqueous solution of the residue treated with chloride

of barium, yields a precipitate of oxamate of baryta; and by dissolving

this precipitate in boiling water (any undecomjiosed oxalic acid then

remaining undissolved as oxalate of baryta), and decomposing the solu-

tion with various soluble sulphates, the corresponding salts of oxamic

acid are obtained.



535 ADDITIONS TO VOL. IX.

Oxamaie of Ammonia, C*H'*(]SrH*)NO^ crystallizes from a hot solu-

tion in anhydrous prisms; from a cold solution in granules consisting of

C*H''(?NH*)N0^ + 3Aq. A salt with 2 At. water appears also to exist.— The anhydrous salt crystallizes according to Senarmont (Jahresber. d.

Chem. 1857, 2S6) in prisms belonging to the oblique prismatic (mono-

clinonietric) system, ooP . (ooP2) . wPcx.Poo ,oP. The clinodiagonal
is to the orthodiagonal as 0'6489 : 1. Inclination of the clinodiagonal
to the principal axis = 64° 23'; oc P : x P in the principal section of the

clinodiagonal = 119° 20'; (oo P2) : (x P2) in the same section =
81° 2'; oP : ocP = 111° 55'.

Oxamaie of Potash sepaxsites from concentrated solutions in long silky
needles C*H^KNO^ + 2Aq. which give off their water at 100°, are very
soluble in water, less soluble in alcohol.

Oxamafe of Soda was obtained in groups of microscopic prisms which

effloresced readily, and after pressure between paper, exhibited the com-

position C^H'^NaNO* -i- Aq (7 "5 p c. water). When crystallized from

concentrated solutions however, it contained only 2'3 p. c. water
; by

spontaneous evaporation, it crystallized with 10*8 p. c. water correspond-

ing to the formula 2C*ffNaN0« + 3Aq.

Oxamate of Baryta forms four-sided prisms C^H'BaNO® -|- 3Aq,
which are permanent at ordinary temperatures, but give off their water
at 210*^. The anhydrous salt dissolves in 537 pts. of water at 13° and
in 25-6 pts. at 100°.

Oxamate of Lime forms microscopic quadratic prisms C^H-CaNO*
-H 4Aq which give off nearly all their water at 100°. The anhydrous
salt dissolves in 638 pts. of water at 13° and in 24-6 pts. of boiling
water.

Oxamate of Magnesia, C^fl'^MgiN'O* -f 3Aq, forms small granules

composed of slender needles, which dissolve in 54*7 pts. of water at 14°,

and in 4-98 pts. of boiling water.

Page 262.

Oxamide.— Oxamide mixed with 10 times its weight of dehydrated
glycerin remains unaltered when heated to 100° — 120°, but at about

180° it yields a sublimate of pure carbonate of ammonia.— When
heated by itself, it sustains a heat of 180° without decomposition.

—
Heated with anhydrous phosphoric acid, it gives off cyanogen gas together
with carbonic acid and carbonic oxide. With a mixture of 1 pt. oxamide
and 8 pts. or more of phosphoric anhydride, the decomposition is attended

with blackening and intumescence. The evolution of gas begins be-

tween 120° and 130°, and is tolerably brisk and regular between 150°
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and 160°. With 8pts. phosphoric anhydride, the gaseous mixture con-

sists of 82-7 vol. cyanogen, 6 1 vol. carbonic oxide and 11-2 vol. carbonic

acid; with 16 pts. of pliosplioric anhydride, the gaseous mixture contains

71-2 vol. C^N, 91 CO and 19-7 CO*.— When 1 pt. oxamide is heated

with 12 pts. of fused and pulverized chloride of zinc, the action begins
between 260" and 270° ;

and the mixture melts and gives off a gas con-

taining 75-5 vol. CO- to 22-9 vol. CO and 16 vol, C'N. (Bertagnini,

Cimento o, 55; Ann. Pharm. 104, 175.)
Oxamide heated with absolute alcohol to 210° — 220° for several

days in a sealed tube, is gradually converted into solid crystals, having
the form of rectangular prisms, with octohedral bevelling, oblique stria-

tion, and octohedral cleavage. Neither oxalic acid nor oxamethylane is

produced, but ammonia is eliminated and probably oxalate of ethyl is

formed. (Geuther )

Oxamide is sparinjjly soluble in boiling water, and the solubility is

increased by the addition of chloride of calcium or neutral oxalate of

potash. The solution when gradually cooled, deposits pure oxamide

in long, interlaced needles. (A. Geuther, Ann. Fhai-m. 109, 72.)

Page 274.

Urethane.— According to Cloez {Ann. Pharm. 104, 32), alcohol

which has been several times used for the recrystallization of crude

cyanate of potash, contains urethane. A quantity of this alcoholic

mother-liquor, after being freed by distillation from the volatile portion,

separated into two layers, the lower of which was a solution of sesqui-
carbonate of potash, while the upper yielded, on cooling, crystals of

urethane. To explain the formation of urethane under these circum-

stances, Cloez supposes that ammonia and bicarbonate of potash are

first produced by the action of the aqueous alcohol on the cyanate of

potash; that, when the liquid is heated, the bicarbonate gives up carbonic

acid, which at the moment of liberation forms carbonate of ethyl; and

that this ether is converted into urethane (carbamate of ethyl) by the

ammonia. Experiments made to ascertain whether carbonic ether is produced by
heating bicarbonate of potash with alcohol in sealed tubes yielded no result, as the

tubes always burst.

Urethane is also produced, together with chloride of ammonium,
when a solution of chloride of cyanogen in anhydrous ether is left to

itself for a month at ordinary temperatures. (Cloez.)

Page 291.

Biethyl-urea. C"N'H"0» = Cm^Y{\{G'WfO-' = N2(C=0*)"H2(C*H»)».— This compound is formed, together with cyanate of ethyl, by the dry
distillation of the oily body C"H"N^O*, produced by boiling cyanurate
of ethyl with baryta-water (p. ).

Ci0Hi7N3O< ^ Ci»Hi2N20^^02+ C»H*N02
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After repeated distillation and crystallization from anhydrous ether, it

forms long prisms which melt at 106^ and distil without decomposition at

about 250°.

Habich & Limpricht.

IOC 60 .... 51-7 51-3

12 H 12 .... 10-3 10-5

2 N 28 .... 24-1

2 O 16 .... 13-9

C10H12N2O2 116 ... 100-0

Heated with potash-ley or hydrate of lime, it is resolved into carbonic

acid and ethylamine :

C10H12N2O2 + 2H0 = 2C02 + 2C<Hn^

In dry hydrochloric acid gas, it changes into a viscid mass, which is re-

solved by distillation into hydrochlorate of ethylamine, and hydrochlorate
of cyanic ether (propionitrile):

C10H12N2O2 + 2HC1 = C^H'N.HCI + C6H5N02,HC1

The same products are obtained, together with others, by the action of

chlorine on biethyl-urea. (Habich & Limpricht, Ann. Fharm. 109,

105.)

Page 363,

Allyl-compounds.

Bebthelot & De Luca. N. Ann. Chim. Phys. 43, 257; 44, 495; 48,

286
;
abstr. Compt. rend. 42, 233.

ZiNiN. Ann. Fharm. 95, 128
; 96, 361.

Cahours & HoFMANN. FkU. Trans., 1857, 555; Ann. Fharm. 102, 285;
abstr. Froc. Roy. ^oc. 8, 511 ; Ghem. Soc. Qu. J, 10, 816.

Allyl. C"H"> = C«H«,C«H«. — Obtained by the action of sodinm on

iodide of allyl (iodopropylene) or on bibromide of allyl.
— 100 grammes

of the iodide and 40 or 50 grammes of sodium well purified from rock-oil,

are gently heated for about 2 hours in a small flask provided with a

condensing tube, so that the liquid which volatilizes may flow back

again, and the product is then distilled, whereupon allyl condenses in

the receiver to tlie amount of 15 or 1:0 grammes. On redistilling the

product nearly the whole passes over at 59". Care must be taken in the

fir.«t distillation not to allow the heat to rise too high, because the sodium

then unites with the organic matter, forming a compound which is easily

destroyed by heat. (Berthelot & De Luca.)
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AUyl is a very volatile liquid having a peculiar, ethereal, penetra-
ting odour, like that of horse-radish. Sp. gr. 0684 at 1 4"". Boiling

point 59°. Vapour-density 2-92. Burns with a very bright flame.

12 C
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Allyl-alcohol. C^H^O'= C«H*,H,0'. Hydrate ofAllyl, Hydrated Oxide q/
allyl.— Produced by the action of" ammonia on oxalate of allyl, oxamide

being formed at the same time. (Cahours & Hofraann.)

C\Q^WfO^ + 2NHS = C^NSH-iG* + 2C«H602

Oxalate of allyl. Oxamide. Ailyl-alcohol.

Apparently also by distilling benzoate or acetate of allyl with potash.

(Zinin, Ann. Fharm. 96,362).— To prepare it, dry ammonia gas is

passed into oxalate of allyl, whereupon the whole solidifies to a mass of

oxamide containing the alcohol mechanically enclosed. The alcohol

may then be separated by distillation, and freed from traces of ammonia
and water by rectification over dry sulphate of copper.

Properties. Colourless mobile liquid, having a peculiar, pungent,
but not unpleasant odour, slightly resembling the odours of common
alcohol and oil of mustard. Its taste is spirituous and burning. Boils

at 103 (or according to another determination by Hofmann, at 93°; but the former

agrees best with the differences generally observed between corresponding ethyl- and

allyl-compounds). It is very inflammable and burns with a brighter
flame than common alcohol.

6 C
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is over, a slight excess of sulphide of potassium is to bo added, and the

whole mixed with water. Sulphide of allyl then rises to the surface, as

a light, transparent, yellowish oil, possessing in a high degree the odour

of garlic oil. By rectification it becomes colourless, and then boila

at 140°.

Cahours & Hofmann.

12 C 72 .... 63-16 63-3

10 H 10 .... 8-78 8-9

2 S 32 .... 28-06

C>2H'»S2 98 .... 100-00

Artificial sulphide of allyl forms compounds with nitrate of silver,

chloride of mercury, and bichloride of platinum, exactly like those pro-
duced by the natural oil. (Cahours & Hofmann).

Allyl-mercaptan. C»H»S' = C'H",H;S\ — Sulphide of Allyl and Hydro.
gpti, Hydros-ulphate of Allyl, Sulphydrale of Allyl Produced by the action of

iodide of allyl on eulphydrate of potassium:

C«H«I + KHS2 =. KI + C<H*,H^S2

It is a volatile oily liquid, having an odour like that of the preceding

compound, but more ethereal. Bears considerable resemblance to ethyl-

mercaptan. Boils at 90°.

Cahours & Hofmann.

6C 36 .... 48-65 48-86 .... 48-/1
6 H 6 .... 8-11 8-23 .... 8-30
2 S 32 .... 43-24

C«H«S* 74 .... 100-00

Allylmercaptan acts energetically on mercuric oxide, forming a com-

pound (C'H'HgS^), which dissolves in boiling alcohol, and separates on

cooling, in scales having a strong mother-of-pearl lustre. (Cahours &
Hofmann.)

Iodide ofAllyl. C*H*I.—Allylhydriodic ether, lodopropylene Produced

by the action of biniodide of phosphorus on glycerin, (Berthelot & De
Luca, see ix, 427.)

Biniodide of Allyl. C*H'P. Obtained by dissolving 6 or 7 pts. of
iodine in 1 pt. of allyl gently heated. The mixture liquefies at first,

but in a few minutes becomes solid; it is then triturated with aqueous
potash, to remove the excess of iodine, and crystallized from boiling
ether. — It is colourless when first prepared, but is rapidly coloured by
exposure to light. Smells like iodide of ethylene.

6 C
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This compound melts at a temperature above 100°, forming a heavy
liquid, which is decomposed by a stronger heat, yielding iodine, carbo-

naceous matter, and a very heavy, neutral, volatile liquid, insoluble in

potash. (This liquid is not CH^I : for, when treated with mercury and hydrochloric
acid, it does not yield propylene [ix, 427) Biniodide of allyl is decomposed
when heated with sodium, but does not yield definite products, perhaps
in consequence of the high temperature required to melt it. — It is but

very slightly decomposed by aqueous potash, but alcoholic potash decom-

poses it readily, when heated with it, forming a product which smells

like allyl.
— Biniodide of allyl, heated with a mixture of fuming hydro-

chloric acid and mercury, is but very slightly attacked, and does not give
off any appreciable quantity of gas, whereas the compound C*H*I, yields
when thus treated, abundance of propolene gas. From these differences of

action, Berthelot & De Luca infer that the body C^H^l, does not contain the same radical

as CH^I-; further, that since the latter can be produced by the direct union of iodine

and allyl, whereas the former cannot, C^H^P is the true iodide of allyl, while C*H°I,
is a body of totally different molecular constitution. It does not appear possible to

produce either of these compounds directly from the other. The body left when C^H'^I-

is decomposed by heat, is not identical with iodopropylene (vid. sup.), and on the other

hand, iodopropylene is capable of dissolving a considerable quantity of free iodine ; but

the iodine thus dissolved is easily removed by the action of cold potash. (Berthelot
& De Luca.)

—
Notwithstanding these circumstances, however, it is certain that the

conn.pound C^H^I is related to oxalate of allyl and allylic alcohol, in the same manner as

C*H°I (iodide of ethyl) is related to oxalate of ethyl and ethylic alcohol, the series of

processes by which each of these iodides is converted into the corresponding alcohol,

being indeed exactly analogous.

Bihromide of Allyl. C^H^Br^ — Bromine unites with allyl, producing
considerable evolution of heat; and if the action be moderated by cooling
and the potash added as soon as the liquid begins to exhibit the colour

of bromine and give off hydrobromic acid, the liquid soon solidifies in

a crystalline mass
;
and if this mass be strongly pressed, then dissolved

in ether, and the solution left to evaporate, crystals of bibromide of alljl
are obtained, which may be purified by compression and recrystallization
from ether. — Tiiey are white, and have an odour like that of bibromide
of ethylene, but fainter. The compound is very soluble in ether, but

insoluble in water. It melts at 37^ and if the fusion is incomplete,
solidifies at the same temperature; but if completely melted, it does not

resume the solid state till cooled several degrees lower. It may even
remain liquid at 6°, and exhibits considerable rise of temperature at the

moment of solidification. — It is volatile without decomposition.
—•

Heated with sodium, it is decomposed and yields allyl. (Berthelot &
De Luca.)

Berthelot &De Luca.

6C 36 .... 17-9 18-4

5 H 5 .... 2-5 2-4

2 Br .: 160 .... 79.6 78-9

C«H«Br' 201 .... 1000 997

Terhromide of Allyl. CH'Br^.— Obtained by gradually adding
8 pts. of bromine to 2 pts. of iodide of allyl, C'H'I, cooled in a freezing

mixture; leaving the liquid to stand till the next day; then washing the

liquid separated from crystallized iodine with alkiiline and afterwards

with pure water; dehydrating; distilling (whereupon it turns brown, and

gives off iodine-vapours) j again washing and distilling that which has
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passed over; collectinof apart that which distils between 210° and 220°;

cooling the purple-red liquid thus obtained to 0^, whereupon it solidifies

in the crystalline state
; removing the red mother-liquor ;

and lastly,

fusing and again rectifying the product. (A. Wurtz, A^. Ann. C/iim.

Phys. 51, 91.)
Colourless neutral liquid, having a not unpleasant odour. Sp. gr.

2-436 at 23. Solidifies below 10° (by slow cooling, it yields -shining

prisms which melt at 16°). Boils between 217^ and 218°. Alcoholic

potash converts it into an ethereal liquid which boils at about 133°. —
(Wurtz.)

Wurtz.

6 C 36 .... 12-81 13-11 .... 13-05

5 H 5 .... 1 rS 1-85 .... 1-65

3 Br 240 ;... 8541 84-34

C6H*Bi-3 281 .... 100-00

This compound, called isotribromhydrin by Berthelot and De Luca, is isomeric

with terbromhydrin obtained by the action of PBr* on bibromhydrin or epibromhydrin
and with bibromide of bromopropylene (p. 532).

— From the former it differs by its

boiling point ; from the latter by its boiling point and specific gravity, by solidifying
above 0°, and by its behaviour with alcoholic potash, with ammonia, with oxide of silver,

and with sodium.

Terbromide of allyl is converted by alcoholic potash into an ethereal

liquid, which boils at 135°. (Wurtz.)
— Ammonia converts it into

bibromallylamine, N(C*H*Br)',H, and bromide of ammonium (Simpson,

p. 54i>); bromide of bromopropylene, on the other hand is converted by-

ammonia into bromide of ammonium and the compound C^'^H^Br'

= C8H*Br2,C''H'Br». (Simpson, p. 552). With moist oxide of silver,

its yields bromide of silver and glycerine:

C6H=Br3 + 3AgO + 3110 = 3AgBr + C6HW

Bromide of bromopropylene treated with silver-salts does not reproduce glycerin?.

(Berthelot and De Luca, A^. Ann. Chim. Phys. 52, 441).
— Terbromide of allyl

is decomposed by sodium, yielding allyl and bromide of sodium, but it is

difficult to remove the whole of the bromine. — Bromide of bromopropylene
treated with sodium, yields, not allyl, but bibromopropylene, C^H''Br", (Berthelot &
De Luca.)

Carbonate of Allyl. CO^C'H', is obtained by the action of sodium
on oxalate of allyl, carbonic oxide being evolved at the same time

[C*0«,(C«Hy
- 2C0 = 2(CO^C«H5)l. It is a colourless oil, lighter

than water, and having an aromatic odour. (Cahours & Hofmann.) It

is also produced by the action of iodide of allyl on carbonate of silver.

(Zinin.)

Allyhulphnric Acid. CH'S^O* = Cm\R,^W. — Svfphate of Allyl
and Hydrofjen.

—
Sulphallylic Acid. — When allylic alcohol is added by

drops to about an equal volume of strong sulphuric acid, the mixture
becomes heated without blackening; and ou adding 7 or S times the
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volume of water, and neutralizing with carbonate of baryta, the liquid

yields by evaporation white shining cryst-als of allylsulphate of baryta.

(Cahours and Hofmann.)

[Cahours & Hoffmann.
6 C 36 .... 17-54
5 H 5 .... 2-43

Ba 68-5 .... 33-33 33-11
2 S 32 .... 15-55

8 O 64 .... 31-15

CSH^BaS^QS 205-5 .... 100-00

Allylxanthic Acid. — Allylic alcohol mixed with potash-solution and

bisulphide of carbon, yields a body which crystallizes in yellow needles,

closely resembling those of xanthate of potash. (Cahours and Hofmann.)

Cyanate of Allyl. C2N(C8H«)0*. —• Produced by the action of iodide of

allyl on cyanate of silver. The heat produced by the reaction is sufficient

to distil over nearly the whole of the volatile product.

Transparent colourless liquid having a pungent odour like that of

cyanate of ethyl, and intensely tear-exciting. Boils at 8-2". Vapour-
density 3*045. (Cahours & Hofmann.)

8c :

5 H
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Butyrate of Allyl. C^H'^O* = C8HVC«H»)0*. -^ By distilling buty-
rate of silver with iodide of allyl, an amber-coloured liquid is obtained,
which is rendered colourless by rectification. It is oily, lighter than

water, smells like butyrate of ethyl, and boils at about 140^ (Cahours
<fc Hofmann.) About 145°. (Butlerow & Lenssen.) Heated with potash,
it yields allyllic alcohol and butyrate of potash. It is soluble in ether.

Cahoars 5c Hofmann.

14 C 84 .... 65-62 65-86 .... 65-51
12 H 12 .... 9-38 9-58 .... 9-48
4 32 .... 25-00 24-56, .... 25-01

C"Hi2Q» .... 128 .... 100-00 100-00 .... 100-00

Valei-ate of Allyl. C'«H»0* = C>''H»(C«H'')0*.
—

Prepared like the

preceding compound; purified by rectification over valerate of silver,

washing with alkaline water, and digestion with chloride of calcium. —
It is a colourless liquid, having an aromatic odour like that of valerate

of ethyl, lighter than water and insoluble therein, but readily soluble in

alcohol and ether. Boils at 162°. Its vapour burns with a bright flame.

Cahours & Hofmann.

16 C 96 .... 67-60 67-40
14 H 14 .... 9-86 10-12

4 32 .... 22-54 22-48

C>«H"0< 142 .... 10000 100-00

Bmzoate of Allyl. C^H'^O* = C"H»(C«H»)0*. — Obtained by the
action of chloride of benzoyl on allylic alcohol, or of iodide of allyl on
benzoate of silver. — Amber-coloured liquid, heavier than water and
insoluble therein, but miscible in all proportions with wood-spirit,
alcohol, and ether; smells like benzoate of ethyl. Boils at 228°. (Cahours
<fe Hofmann.) At 242°. (Zinin.)

20 C
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Oxalate of allyl is slowly decomposed by water, and instantly by
solution of potash. With ammonia, it forms oxamide and allylic alcohol

(p. 540).

. Oxamate of Allyl. C'OH'NO' = C*NH2(C«H5)0«
— Allyl-oxame-

thane. — Produced on adding oxalate of allyl, drop by drop, to an

alcoholic solution of ammonia.

CiSHiOQS + NH3 = CioH^NQe + C»H«02

Oxalate of allyl. Allyl-oxamethane. AUyl-alcohol.

It is soluble in alcohol, and separates from the solution by spon-

taneous evaporation in splendid crystals.

10 c
7 H
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(x, 39).
— 2. By heating cyanate of allyl with water, wtereupon it

becomes buttery aud ultimately solidifies, or with aqueous potash, taking
care iu this case that the action does not go too far, otherwise the sinapo-
line disappears entirely and the product consists wholly of amine-bases.
The formation is represented by the equation :

2C8H5N02 + 2H0 = 2C02 + C'^H'SN^QS

Cyanate of Sinapoline.

allyl.

The product thus obtained is identical in composition and properties
with that which is produced by the action of hydrate of lead and other

bases on oil of mustard. (Cahours & Hofmann.)

Allylamine. C«H^N = N,H^C«H^ — Cyanate of allyl boiled for

some time with strong potash-ley is finally converted into carbonic acid

and a mixture of volatile bases among which allylamine is found in

considerable quantity :

C8H«N02 + 2KH02 = 2(KO,C02) + C«H7N

If the evolved vapours are condensed in hydrochloric acid, and the solu-

tion mixed with bichloride of platinum, a pale yellow precipitate is

formed, variable in quantity and in composition; and the filtrate yields

by evaporation, splendid orange-red needles of the platinum-salt of

allylamine.
— This base is also produced by the action of ammonia on

iodide of allyl :

Platinum-salt. Cahours & Hofmann.

6C 37-0 .... 13'68 12-61

8 H 8-0 .... 3-05 3-07

N 14-0 .... 5*31

3 CI 106-5 .... 40-46

Pt 98*7 .... 37-50 37-43 to 37-62

CH^N.HCl.PtCl' .... 264-2 .... 100-00

Biallylamine.
— Impure allylamine obtained by either of the above-

mentioned processes, is converted, by digestion with iodide of allyl, into

a crystalline mixture of hydriodates, among which biallylamine doubtless

occurs, though it has not yet been obtained free from the other bases.

Triallylamine. C^*H"N = N(C«H*)».
— Produced in the decompo-

sition by heat of the hydrated oxide of tetrallylium. The distillate satu-

rated with hydrochloric acid and mixed with bichloride of platinum

yielded a pale yellow platinum-salt, containing 28-87 p. c. platinum.
The formula C^»H"K,HCl,PtCP requires 28-7C p. c. (Cahours &
Hofmann.) ,

Tetrallylium. C^^H-^N = N,(C«H«)^
— The iodide of this radical is

the chief product of the action of ammonia on iodide of allyl, its forma-

tion taking place even when iodide of allyl is left in contact with

aqueous ammonia. After a few days' contact, a considerable portion of

2 N 2
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the iodide Is generally dissolved and the residual layer is sometimes
found crystallized. If this is not the case, the addition of potash-ley
will separate an oily layer, which in a few minutes solidifies to a crys-
talline mass of iodide of tetrallylium. The compound may be purified

by exposure to the air, whereby the adhering potash is converted into

carbonate, and recrystallization from absolute alcohol.— The iodide gives

by analysis 41-26 p. c. iodine, the formula C^^H-"NI requiring 4rC6 p. c.

By treating the iodide with oxide of silver, the hydrated oxide is

obtained, which is a strong alkaline base resembling the hydrated oxide
of tetrethylium. Its solution in hydrochloric acid yields with bichloride

of platinum a pale yellow salt, containing :

Cahours & Hofmann.

24 C 144'0 .... 37-57 37-40
20 H 200 .... 5-24 5-19
N 14-0 .... 3-65

3 CI 106-5 .... 27-79
Pt 98-7 .... 25-75 25*88

O»H20NCl,PtCr- 383-2 .... 100-00

Tetrallylarsonkm. C'^H^oAs = As(C«H*)*.
— Produced, together

with other compounds, by the action of iodide of allyl on arsenide of

potassium. A number of liquid products are formed having an extremely
offensive odour, and gradually rising in boiling point, so that their sepa-
ration cannot well be effected, and at the same time a solid crystalline
mass is obtained which is doubtless the iodide of tetrallyl-arsonium.

(Cahours & Hofmann.)

Mercurallyl. C'H*Hg^ — When iodide of allyl is agitated with

mercury, a yellow crystalline mass is formed from which the iodide of

mercurallyl is easily extracted by hot alcohol or ether. The alcoholic

solution deposits it on cooling, in silvery scales which turn yellow when

exposed to light, especially on drying. It is sparingly soluble in cold

alcohol, and nearly insoluble in water. At 100° it sublimes in white

shining rhombic tables. At ISS*^ it melts, and on cooling solidifies to a

yellow crystalline mass. If more quickly and strongly heated, it decom-

poses for the most part, leaving a carbonaceous residue and giving off a

yellow sublimate.

Iodide. Zinin.

6 C
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Bibromallylamine.

C«H«Br'N = N.H,(C*H*Br)2.

'
Maxwell & Simpson. Ann. Pharm. 109, 362; Phil. Mag. (4) 16, 257.

Foitnation. By the action of ammonia on terbromide of allyl :

2C«H5Bi-3 + 5NH3 = N,H.(C«H*Br)= + 4NH<Br.

Preparation. 1 vol. terbromide of allyl and 6 vol. of a solution of

ammonia in dilute alcohol are heated together for 10 or 12 hours to

100" in sealed tubes. — Bromide of ammonium then separates ; and

on opening the tube and mixing the filtered liquid with a large quantity
of water, bibromallylamine separates in the form of an oil. To purify
this product, it is washed with water and dissolved in hydrochloric acid;

the filtered solution is evapor.ated to dryness at 100*^ j the residue is

dissolved in water ; the liquid, separated by filtration from a small

quantity of oil, is again evaporated to dryness; and tlie residue is washed
with ether, in which the hydrochlorate is nearly insoluble, and dried in

vacuo over sulphuric acid.

From the hydrochlorate thus obtained, the base is separated by dilute

potash or ammonia, then washed with water and dried in vacuo over

sulphuric acid. It is a heavy oily liquid having a peculiar sweet and
aromatic taste : it fumes in the neighbourhood of strong hydrochloric

acid, and exhibits an alkaline reaction witli litmus paper.

Simpson.

12 C 72 .... 28-25 28-93 to 29-22

9 H 9 .... 3-53 3-34 „ 3-86
2 Br 160 .... 62-73

N 14 .... 5-49

Ci2H9Br2N .... 255 .... 100-00

Bibromallylamine cannot be distilled without decomposition.
— Heated

in a sealed tube with iodide of ethyl, it yields hydriodaU of ethyl-hibrom-

a^^amwe N(C-H»)(C''H«Br)^HI.

Bibromallylamine dissolves very sparingly in water, but easily in

alcohol, and in sulphuric, hydrochloric, nitric or acetic acid. It is

however but a weak base, incapable of decomposing copper or silver

salts, and exhibiting but little tendency to form crystallizable salts.

Sulphate of Bibromallylamine is obtained by dissolving the base in

dilute sulphuric acid, removing the excess of sulphuric acid with car-
bonate of baryta, and evaporating the filtered solution. It is a gummy
mass which shows no tendency to crystallize.

Hydrocldoraie of BihromaUylamine, prepared as above, is a neutral

slightly yellowish salt, which tastes like the base itself. It dissolves

readily in water and in alcohol, sparingly in ether. Heated to 100° for
some time, it acquires a dark colour, as if from incipient decomposition,
but a much higher temperature is required to decompose it completely.
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It sublimes partially at 160°. Nitrate of silver, added to the aqueous
solution of this salt, throws down the chlorine but not the bromine.

Simpson.

12 C
10 H
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Eedtenbacher's disaci'yl resin (ix, 369); It gave by analysis 60*63, and 6G-6

p. c. C ; 7-6 and 7-4 H. Redtenbacher found 6(r6 C, and 7-4 H. It differs,

however, from Redtenbacher's compound in melting at a lower tempera-
ture, viz., 60", and solidifying at 550°. It moreover gives off acroleiu

when heated, and reduces an ammoniacal solution of silver.

nydrochlorate of Acrolein. C*H*0^HC1.— Produced by passing dry
hydrochloric acid gas into anhydrous acrolein, in a vessel surrounded by
cold water. The viscid product washed with water and dried over oil

of vitriol, in vacuo, yields hydrochlorate of acrolein as a mass of white

velvety crystals, which melt at 32"^ C. into a thick oil having the odour

of rancid fat. It is insoluble in water, but readily soluble in alcohol or

ether, on the evaporation of whiph it remains as a thick oil.

6 C
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Hydriodate of Metacrolein is produced by passing dry hydriodic acid

fjas over metacrolein, as a heavy yellow liquid, which resembles the

hydrochlorate in taste and appearance, and after washing in water, shews
a tendency to crystallize at ordinary temperatures. When placed over

oil of vitriol, it decomposes, turning brown and giving off iodine.

Page 397.

Bromide of Propylene. C'H^Br*.

According to Wurtz (iV. Ann. Chim. Phys. 52, 84), the process

given by Dusart (Compt. rend. 41, 495), for preparing this compound,
viz., to distil a mixture of equivalent quantities of acetate and oxalate

of lime, and pass the evolved gases into bromine, does not yield a

good product. Better results are obtained by Reynold's method

{Chem. Soc. Qu. /., 3, 111), of decomposing amylic alcohol by heat.

Wurtz passes the vapour of amylic alcohol through a porcelain tube,
heated to a temperature between bright and dull redness; passes the

resulting gases through aqueous potash (which retains undecomposed
amyl-alcohol and liquid hydrocarbons) ; receives the propylene gas
in large flasks standing over water ; then introduces liquid bromine
into the flasks, which is thereby almost immediately decolorized; and

subjects the crude bromide of propylene thus obtained to fractional

distillation. Between 125° and 138°, a mixture of bromide of ethylene
and bromide of propylene passes over; between 138° and 150°, nearly

pure bromide of propylene; tlie portion which distils between 150° and
200" contains also bromide of butylene ; above 200°, the residue gives ofl"

vapours of hydrobromic acid.

Bromide of propylene, purified by repeated fractional rectification,

is a colourless liquid, which smells like chloride of ethylene and boils

between 140° and 145°, nearer to the former. A portion boiling between

137° and 140°, gave by analysis 1C"66 p. c. carbon, and 2'87 hydrogen; another

portion boiling between 140° and 144% gave 18'15 C, and 3'04 H, the formula

C6H«Br2 requiring 17*82 C, and 2-98 H.

Bromide of propylene heated with 2 At. acetate of silver, yields
acetate ofpropylene, C*H',(C*H^O'')'*0*, from which propyllc glycol may bo

obtained by distillation with potash. (Wurtz.)

Bromide ofBromopropylene. C*H''B^,Br^
— a. Bromide of propylene

is but very slowly attacked by bromine. To replace 1 At. hydrogen
in it by bromine, it is necessary to pass vapour of bromine into a large
flask in which bromide of propylene is kept in a state of ebullition, so

that the two bodies may mix in the state of vapour, the bromine which

passes ofi'uncombined being condensed in a cooled receiver, and continually

passed through the apparatus till the proper quantity of it has been
absorbed. The product is then purified by fractional distillation.
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Colourless liquid, of sp. gr. 2*392 at 23°. Boils at about 195". Has
a very irritating and persistent odour.

Wurtz,

6 C 36 .... 12-81 12-68

5 H 5 .... 1-78 1-62

3 Br 240 .... 85'41

C«H*Br,Br2 .... 281 .... 100-00

This compound acts with tolerable facility on silver-salts. When
it is distilled with acetate of silver, the principal product^ appears to

C'H*
'

I

consist of an acetic ether of the glycol C'H'O*, viz.
cp4jjsr)»\» J"0*,

the

compound C^H'BrjBr*, first giving up an atom of hydrobromic acid, and

being reduced to CH'Sr*, and this compound acting upon acetate of

silver in a similar manner to bromide of ethylene or bromide of propy-
lene.— At the same however, a secondary reaction is observed, resulting
in the formation of a small quantity of triacetin, C*H*,(C*H'0')',0'.

y3. A compound isomeric, if not identical with the preceding ; is

obtained by treating bromopropylene or bromide of allyl, C*H*Br

(ix, 398), with bromine. This compound absorbs bromine with

avidity ; and if it be placed in a vessel surrounded with a frigorific

mixture, and bromine added by small portions (4 pts. bromine to 3 pts.
bromide of allyl), the reaction, which is at first very violent, becomes
moderated as the addition of the bromine is continued, and at length
there is obtained a liquid, which, after being washed with alkaline and
then with pure water, and dried over chloride of calcium, distils entirely
between 190^ and 200", the greater part passing over at 195°.

The compound thus obtained is a colourless liquid, agreeing in compo-
sition (12*56 to 12-61 p. c. carbon, and 1*76 to 1-89 hydrogen), specific

gravity and boiling point with the preceding ;
but its odour is less

irritating, being more like that of chloroform, and it acts less quickly on
silver-salts. When immersed in a feezing mixture, it remains perfectly

liquid. (Wurtz.)
These two compounds, « and

fi, are isomeric with terhromide of allyl,

C'H*Br* (p. 544), obtained by the action of bromine on the compound
C'H*I

; but they differ from it in their reaction with silver-salts.

Terbromide of allyl distilled with acetate of silver, yields triacetin

(C«H*)"'(C*H='0')='0''; but bromide of bromopropylene /3, distilled with
acetate of silver, does not yield a trace of liquid volatile above 200° (tria-

cetin boils at 268°). Bromide of bromopropylene a yields, as the principal

product of its reaction with acetate of silver, not, as already observed, a
triatomic acetate or glycerin-compound, but a biatomic acetate, or glycol

compound. And bromide of bromopropylene /3, appears to act entirely
in the latter way, not yielding a trace of triacetin; in fact the liquid

produced by the reaction distils wholly below 200°, whereas triacetin

boils at 268°. (Wurtz.)
Both these compounds a and ^ are likewise distinguished from ter-

bromide of allyl by their behaviour with ammonia and with sodium

(p. 543).
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Page 400.

Hydrate of Propylene or Propylic Glycol.

d^H^O* = CH^HIO*.

A. Wurtz. i\^. Ann. Chim. Phys. 55, 440.

Formation. Bromide of propylene heated with acetate of silver,

yields biacetate of propylene ;
and this distilled with hydrate of potash

yields propylic glycol, the reactions being exactly similar to those which

take place in the formation of ethylic glycol (xii, 501).

Preparation. \ At. bromide of propylene is heated for four days
to 100° with 2 At. acetate of silver and a quantity of crystallizable acetic

acid sufficient to form a uniform pulp ; ether is then added; the bromide

of silver separated by filtration ; and the biacetate of propylene is

distilled off between 140° and 200'^.— To obtain the propylic glycol, the

biacetate is decomposed by a boiling concentrated solution of baryta,
added by small portions till the liquid becomes distinctly alkaline. The
.excess of baryta is then removed by a stream of carbonic acid; the filtered

solution containing the glycol and acetate of baryta is evaporated over

the water-bath, till the acetate of baryta begins to separate (if the evapora-
tion be carried further, some of the glycol will be

lost); the liquid is mixed with

twice its volume of strong alcohol; and the solution, after filtration, is

evaporated over the water-bath, till all the alcohol is expelled, after

which the propylic glycol is distilled ofi' aud purified by rectification.

The acetate of propylene may also be decomposed by distilling it with

pulverized hydrate of potash, added by small portions, (2 At. potash
to 1 At. of the acetate) ;

but this method is not so convenient as the

former.

Properties. Colourless, viscid, odourless liquid, having a saccharin

taste. Sp gr. 1-051 at 0°, and 1-038 at 23°. Boils at lb8° or 189°, the

bulb and stem of the thermometer being inmiersed in the vapour, and a

platinum wire introduced into the liquid. Distils without alteration to

the last drop. Vapour-density 2-596.

6 C
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gives np 2 At. carbon, which are given off as carbonic acid, and yields

products similar to those derived from the 4-carbon glycol.
— 2. A slower

and more regular action is obtained by dropping an aqueous solution of

propylic glycol on a mixture of spongy platinum and platinum black.

In this case, the chief product of the action is lactic acid :

C«H80^ + 40 = 2H0 + C6H60«.

A small quantity of glycolic acid is likewise formed.— 3. Propylic glycol

may also be oxidized by permanganate of potash, and in that case the

chief product of the oxidation is acetic acid. — When propylic glycol is

heated to about 250' with hydrate of potash, hydrogen is evolved and
oxalate of potash is formed, together with a smaller quantity of another

salt which appears to be lactate, -t- 4. Pentachloride of phosphorus acts

violently on propylic glycol, even when cooled by a freezing mixture,

producing hydrochloric acid, oxychloride of phosphorus, and chloride of

propylene :

C«H«,H»,0< + 2PC15 = 2HC1 + 2P02CP + C«H«C1«.

5. Chloride of zinc exerts a dehydrating action upon propylic glycol,

producing propylic aldehyde (C«H»0*
— 2 HO = C'H'O^) ;

other pro-
ducts are likewise formed resembling those obtained under similar circum-
stances from ethylic glycol. The propylic aldehyde formed in this reaction yielded

by analysis 61 5 p. c. carbon and lO'G hydrogen, the I'ormula C'li'^O- requiring (52 1 C
and 10*3 H ; the excess of hydrogen probably arose from the presence of a little water.— 6. Propylic glycol dissolves sodium, with evolution of hydrogen.

Combinations. Propylic glycol dissolves in all proportions in water
and in alcohol. It is insoluble in a small quantity of ether, but dissolves

completely in 10 or 12^ times its volume ot that liquid.

Biacetate of Propylene. C"H"0»=C''H»,(C^H'0*)%0*.— Pro^y/^/yco/
diacetique.— {Preparation, p. 554.)

— It is purified by repeated fractional

distillation, that portion being collected which boils above 180^.

Colourless neutral liquid, emitting the odour of acetic acid, especially
when warmed. Sp. gr. 1*109. Boils at 186°, under a pressure of

0-758 met.

Wurtz.

14 C 84 .... 52-5 52-6

12 H 12 .... 7-5 7-6

8 O 64 .... 400 39-8

C"H«08 .... 160 .... 100-0 100-0

The compound is easily saponified by potash or baryta. 0'438 grm. of

the liquid heated in a sealed tube, yielded a liquid which, when freed from excess of

baryta by carbonic acid and precipitated by sulphuric acid, gave 0*656 grm. sulphate of

baryta, corresponding to 2"05, that is to say 2 At. acetic acid.

Biacetate of propylene is insoluble in a small quantity of water, but

dissolves in about 10 times its volume of water, forming a solution which
is neutral to the taste, but slightly acid to test paper.

— It dissolves in

all proportions.in alcohol and in ether.
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We may here describe the glycols of the butyl and amyl series.

Hydrate of Butylene or Butylic Glycol.

CSHioQ* + C8H8,H',0*

WuRTZ. iV. Ann. Ckim. Phys. 55, 452.

Preparation. Biacetate of butylene is obtained by heating bromide
of butylene C^H^Br'^ with acetate of silver, exhausting the product with

ether, and submitting the solution to fractional distillation
;
and this pro-

duct distilled with pulverized hydrate of potash added by small portions,

yields butylic glycol, which may be purified by another distillation with

the pulverized hydrate of potash, and subsequent rectification per se.—
The decomposition of the biacetate might also be effected by baryta-water; but the

use of that alkali is less advantageous, because a considerable quantity of the butylic

glycol is lost during the evaporation of the mixture of acetate of baryta and butylic

glycol over the water-bath.

PropeHies. Thick, colourless, inodorous liquid, having a sweet

aromatic taste. Sp gr. 1*048 at 0°. Boils at 183° or 184'', the bulb

and stem of the thermometer being surrounded by the vapour. Vapour-

density 3-188.

Wurtz. Vol. Density.

8 C 48 .... 53-33 53-13 C-vapour 8 .... 3-3280

10 H 10 .... 11-11 11-32 H-gas 10 .... 6930
4 32 .... 35-56 35-55 O-gas 2 .... 2-2)86

C^H'OQ^.... 90 .... 100-00 100-00 Vapour 2 .... 6-2396

1 .... 3-1198

Nitric acid, even if dilute, strongly attacks butylic glycol, producing
oxalic acid ; but if the action be made to take place very slowly, as when
the acid and the glycol are disposed in separate layers in a narrow

cylinder, butylactic acid C*H®0' is produced as well as oxalic acid.

On evaporating the acid liquid, redissolving in water and neutralizing with chalk;
then evaporating the filtrate, treating the residue with alcohol, and precipitating the

alcoholic solution with chalk ; again filtering and evaporating, treating the residue

with water, and neutralizing the warm aqueous extract with hydrocarbonate of zinc—
a salt was obtained which gave by analysis 34-4 p. c. carbon and 6-1 hydrogen, the

formula of butylacetate of zinc C*H'ZnO® requiring 36*4 p.c. C and 5-1 H.— Butylic

glycol is decomposed by caustic potash and soda, though less easily than

ethylic glycol, with evolution of hydrogen and formation of oxalic acid

and other products.

Butylic glycol is soluble in all proportions in water, alcohol, and

ether. Its solubility in ether distinguishes it from the ethylic and

propylic glycols, which are but sparingly soluble in that liquid.

Biacetate of Butylene. C''H"0» = C»H8(C*H='0-)',0*.— Butyl.glycol

diacetiqne.— Obtained by the action of bibromide of butylene on acetate of

silver, and purified by subjecting to fractional distillation the portion of

the volatile product which boils above 140°, collecting aj)art that which
distils above 100°, rectifying it by acetate of silver, and again distilling.
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Colourless oily Hquiil, odourless when colJ, but smelling faintly of

acetic acid when heated. Boils at about 200°.

Wurtz.

16 C 128 .... 5517 53-6G to 54-88

14 H 14 .... 8-04 8-09 „ 8-29

8 O 64 .... 36/9

CHSCC'IH^O-O^O* 20C .... 100-00

Easily decomposed by alkalis into acetic acid and butylic glycol.
Insoluble in water; soluble in alcohol and ether.

Hydrate of Amylene or Amylic Glycol.

Wurtz. iV. Ann. Chim. JPhys. 55, 458.

Preparation similar to that of the preceding compounds. The bro-

mide of amylene required for the purpose is obtained by adding bromine
in successive small portions to rectified amylene contained in a long-
necked flask surrounded by a freezing mixture. On rectifying the

product, the greater part distils between 170° and 180°, but is at the

same time partially decomposed, with evolution of hydrobromic acid.

Hence it is better, when the product is to be used for the preparation of

amylic glycol, to stop the distillation when the temperature rises to 160°,
and treat the residue, without further purification, with acetate of silver

mixed with glacial acetic acid. This reaction takes place easily at ordi-

nary temperatures, giving rise to great evolution of heat. — The
acetate of amylene thus obtained is decomposed by distillation with dry
potash, as in the preparation of butylic glycol.

Properties. Colourless, very syrupy liquid, having a bitter taste with

aromatic aftertaste. When cooled by a mixture of solid carbonic acid

and ether, it solidifies into a hard transparent mass. It does not afiect

polarized light. Sp. gr. 0-987 at 0°. Boils at 177° and distils without

alteration.

Wurtz.

10 C 60 .... 57-69 57-77

12 H 12 .... 11-53 11-07

4 O 32 .... 30-78 30-5G

C"'H'''0-« 104 .... 100-00 100-00

Amylic glycol when pure is soluble in water in all proportions. If not

carefully prepared, it leaves when dissolved in water u few oily drops of a compound
which raises its boiling point.
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The aqueous solution turns acid when exposed to tlie air in contact

with platinum-bhack, yielding chiefly carbonic acid, with only a small

quantity of a fixed acid, apparently butylactic acid. It is remarkable that

the slow oxidation of the glycols under the influence of platinum-black, is less regular

as the molecule is more complicated. Etfiylic glycol thus treated is easily converted

into glycolic acid ; the conversion of propylic glycol into lactic acid is more difficult,

taking place only under peculiar conditions ;
and amylic glycol yields but a very

small quantity of a fixed acid belonging to the lactic acid series. — Amylic glycol

gently heated with nitric acid (14 grm. of the glycol to a mixture of

80 grm. fuming nitric acid and 42 grm. water) is rapidly oxidized, yield-

ing as the chief product butylactic acid C^H^O'. The baryta-salt of the acid

thus obtained yielded 28-33 p. c. C, 3-86 p. c, H and 40-00 Ba, the formula C»H7Ba08

requiring 27-98 C, 4-08 H and 39*94 Ba; the zinc-salt gave by analysis 34-68 and

35-45 p. c. C, and 5-10 and 5*52 H, the formula CSH^ZnOS requiring 35-42 C and

5-16 H.

Biacetate
of_ Amylene. C^^H'^O^ = C^'>W\G'WO^f,OK

— Colourless

neutral liquid, insoluble in water, boiling above 200°, and easily deconi-

posed by alkalis into acetic acid and amylic glycol.

18 C ;
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organic chloride, which he regarded as chloride of lactyl, C^H*0'',CI*. It

gave by analysis 27'6, 27"5 and 29*3 p. c. C, 33 and 3-1 H and 50"4 Cl, the formula

requiring 28*3 C, 3-1 H and 55-9 Cl. He further states that it yields lactic

acid when treated with water, and chlorolactic ether, C*H*C10SC*H',
with alcohol. According to Ulrich, on the other hand {Chem. Soc. Qu. J.

X2, 23), the formation of lactic acid from this chloride by the action of

water, takes place only when an alkaline base is present ; when th?

decomposition is produced by the action of water alone, the product ia"

not lactic, but chloropropionic acid C^H'CIO*; and this compound, when

subjected to the action of nascent hydrogen, is converted into lactic acid.

Hence Ulrich regards the chloride in question as chloride of chloro-

propionyl.

C«H''C102,C1 + 2H0 =
C«H<C102JQ3

^ jj^j

Chloride of chloro- Chloropropionic

propionyl. acid.

Chloropropionic Acid. — To prepare this compound, the colourless

fuming mixture of chloride of chloropropionyl obtained by heating dry
lactate of lime with pentachloride of phosphorous, is added by small

portions to a large quantity of water; and the acid liquid containing

chloropropionic acid together with considerable quantities of phosphorio
and hydrochloric acid, is evaporated to half its bulk. The distillate con-

tains hydrochloric and chloroproprionic acids (no lactic is found in the residue);
and on neutralizing it in the cold with recently precipitated carbonate
of silver, and evaporating the filtered solution in vacuo, chloropro-

pionate of silver is obtained in beautiful colourlesa square prisms,

containing :

Ulrich,

6C 36-0 ... 16-7 16-5

4 H 4-0 .... 1-9 1-9

Cl 35-5 .... 16-5

Ag 108-0 .... 50-1 50-2

4 O 32-0 .... 14-8

CBH^ClAgO* 215-5 .... 1000

This salt when heated gives oif a small portion of the chloropro-

pionic acid undecomposed, so that the residue obtained on ignition
contains a little metallic silver mixed with the chloride. It is much
more soluble in water than propionate of silver, and is but little

blackened by light. On boiling the aqueous solution or evaporating i%

over the water-bath, chloride of silver is deposited and lactic acid is

doubtless formed.

Chloropropionic acid is reduced by nascent hydrogen to propionic acid.— When the crude chloride of chloropropionyl, still containing oxy-
chloride of phosphorus, is made to flow gradually into water contained in

a vessel well cooled from without, and having at bottom a large quantity
oi finely granulated zinc, a large quantity of hydrogen is evolved by the
mutual action of the zinc, the water, and the phosphoric and hydrochloric
acids; and by distilling this liquid, after the ©dour of the chloride of

chloropropionyl and the oxide of phosphorus has disappeared, a distillate

is obtained, containing considerable quantities of propionic acid. The
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silver-salt prepared from this acid yielded by analysis 19*6 p. c. C, 2'8 H and 59*8 Ug,
the formula CSH^AgO^ requiring 19-6 C, 2-8 H and 59-6 Hg, This method of

preparing propionic acid is very productive and yields a pure product.

(Ulrich.)

Chloropropionate of Ethyl, C«H*C10*,C*H^ (Wurtz's chlorolactate)

decomposed by zinc and dilute sulphuric acid, yielded only traces of pro-

pionate of ethyl, but considerable quantities of propionic acid, the pro-

pionic ether being resolved at the moment of its formation into propionic
acid and iAcohol. (Ulrich . )

Page 441.

Butyracetic acid. This acid, which is isomeric with propionic add, may
be prepared by the direct union of its constituents. When dilute sulphuric
acid is gradually added to an aqueous solution of an acetate and a buty-

rate, in equivalent proportions, the two acids combine as they are liberated.

The product, which is butyracetic acid, yields, when neutralized with

baryta, a salt which has the compositionof propionate of baryta, C^H'BaO*

-H Aq, but crystallizes in rhomboidal prisms.
—The lime-salt has likewise

the composition of propioniate of lime, but crystallizes in efflorescent

regular octohedrons, whereas the propionate crystallizes in long prisms,

united in tufts. — The acid easily resolves itself into its constituent acids,

as for example, when its baryta-salt is decomposed by sulphate of copper.

(Nickles, N.J. Pharm. 33, 351).

Page 417.

Malonic Acid. C«H«0«.

Dessaignes. Compt. rend. 47, 76 ; Ann. Pharm,. 107, 251.

Formation. By the oxidation of malic acid.

Preparation. A lump of bichromate of potash is introduced into a

somewhat dilute solution of malic acid, and replaced by another as soon

as its action is exhausted, the liquid being kept cool. Carbonic acid is

then evolved, the mixture smells of malic acid, and becomes first green,

then blue, and finally brown, when the weight of bichromate added is

nearly equal to that of the malic acid. The dilute and moderately

heated solution is now to bo mixed with excess of milk of lime to preci-
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pitate the chromic oxide ; the greenish filtrate is mixed with acetate of

lead
; and the precipitate (containing a large quantity of chromate of

lead) is mixed with just sufficient nitric acid to dissolve the malonate of

lead. The filtrate, three-fourths saturated with ammonia, deposits the

lead-salt in white flocks, which after washing, may be decomposed by
sulphuretted hydrogen. The filtered liquid concentrated at a gentle

heat, yields crystalline laminae of malonic acid, together with a syrup

consisting of malic acid containing chromic oxide, from which the crystals

may be purified by draining and recrystallization. Bimalate of lime is also

slowly oxidized by bichromate of potash ; the product however, is not malonic but

oxalic acid. Neither is malonic acid produced by the action of peroxide of lead on free

malic acid.

Properties. Large rhombohedral crystals, having a laminated struc-

ture and acid taste. Melts at 140°.

Dessaignes.

6 C 36 .... 34-61 34-40

4 H 4 .... 3-85 3-91

8 O 64 .... 61-54 61-69

C«H^O» 104 .... 100-00 10000

Forms the second term of the series of bibasic acids C^H""-©', being intermediate

between oxalic acid C^H^O^ and succinic acid C^H'O*.

Malonic acid gives off carbonic acid at 150', and distila without re-

sidue, being however, partly resolved into a mixture of acetic and unaltered

malonic acid, which may be easily separated by a second distillation.

C«H<08 = C^H^O* + 2C0=.

Heated with oil of vitriol, it decomposes and becomes coloured.

Malonic acid dissolves readily in water and in alcohol. The concen-

trated aqueous solution forms with acetate of lead, a pulverulent preci-

pitate; with mecurous nitrate, a precipitate which blackens when heated; it

reduces chloride of gold when heated therewith. The concentrated solution

gives no precipitate with acetate of potash, but precipitates the acetates

of lime and baryta, and nitrate of silver
; these precipitates dissolve on

addition of water. — Neutral malonate of ammonia is precipitated by the

salts of calcium, barium, and mercury, and almost completely decolorizes

sesquichloride of iron ; ammonia added to the mixture throws down
ferric oxide.

The neutral malonates oi potash 2mA ammonia 'tlxq deliquescent, but

may be crystallized in a dry atmosphere ; the acid malonates of these

bases crystallize readily in well defined crystals. Acid malonate of

ammonia is resolved by dry distillation into acetate of ammonia, carbonic

acid, and bicarbonate of ammonia.
Malonate of baryta forms silkj' tufts ; the lime-B-dXi forms small trans-

parent needles.

VOT,. XIIT. 2 o
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Malonate of Silver. C^H^Ag'^O*, is a crystalline powder, which does

not blacken at the boiling heat.

6 C
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into carbonic acid and ethylamlne (according to the equation : C'^li'^N^O'

+ 6H0 = SC^H'N + 6CO-), but intermediate products are formed, which

are most easily isolated wben baryta is the alkali used. On boiling the

ether with baryta-water, carbonate of baryta is precipitated, and the

solution, freed from excess of baryta by carbonic acid, yields on evapo-

ration, a liquid having the composition C"H"N^O:

Ci8Hi5N30« + 2H0 = C»«H'7N30< + 2CCfi.

This liquid dissolves sparingly in water, readily in alcohol and ether, and

is resolved by distillation, between 170° and 200°, into cyanate of ethyl
and biethyl-urea:

Chlorocyanuric ether. C"H"C1*N'0'. — Produced by heating cyanuric

ether to 150° in dry chlorine gas, as long as hydrochloric acid continues

to be evolved. It may be purified by repeated solution in absolute

alcohol and precipitation by water, and after drying over oil of vitriol,

forms a hard transparent mass which is decomposed by heat.

18 C
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Colourless liquid, wliicli boils at 95°, and has a penetrating, tear-

exciting odour.

Habich & Limpricht.

6 C 36-0 .... 33-4 33'6

6 H 60 .... 5-6 5-6

N 14-0 .... 13-0 10-8

CI 35-5 .... 33-0 33-4

2 O 16-0 .... 150 16-6

CTrNO-,HCl 107-5 .... 100-0 lOO'O

Hydrochlorato of cyanic ether is instantly decomposed by water,

yielding carbonic acid and hydrochlorate of ethylamine :

C«Ii5N02,HCl + 2H0 = 2C02 + C^H'N.HCl.

Biethylcyanuric Acid.

C"H"N'0« = C«N'0«,(C*H»)',H.

WuRTZ. N. Ann. Chim. Phys. 50, 120.

Habich & Limpricht. Ann. Pharm. 109, 112.

Produced : 1. In the decomposition of ethyl-urea by heat. (Wurtz) :

3C«H8N202 = C"H"N30« + CH^N + 2NH3

Ethyl-urea. Biethyl-cyanuiic Ethylamine.
acid.

2. Together with cyanuric ether, in the distillation of a mixture of

cyanurate and sulphovinate of potash (Habich and Limpricht). The

mother-liquor (p. 562), from which the cyanuric ether has crystallized,

yields, after evaporation of the alcohol, a brown viscid residue ; and on

boiling this residue with water, as long as volatile bases continue to

escape, then precipitating the excess of baryta by carbonic acid, and

evaporating the filtrate, the oily body C'^H"jNW (p. 563) separates out

first, and then after some time, crystalline crusts of bietbylcyanurate of

baryta ;
and by decomposing the hot aqueous solution of this salt with

sulphuric acid, biethylcyanuric acid is obtained in hard transparent

crystals belonging to the hexagonal system. It melts at 173 ,
and

volatilizes undecomposed at a higher temperature.

14 C
11 H
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The acid heated with baryta-water In a sealed tube to a temperature
above 100^ yields ethylamine and carbonate of baryta, but not the oily

body C"H"N'0'. Fused with hydrate of potash, it gives off ethylamine,
and j)robably also ammonia.

Biethylcyanuric acid dissolves readily in ether, alcohol, and hot

water, sparingly in cold water. — It dissolves easily in dilute ammonia,

potash or baryta-water, but crystallizes out unaltered when the liquid
is evaporated. It does not absorb gaseous ammonia. The ammoniacal

solution forms with ctipric acetate a rose-coloured precipitate, amor-

j)hons at first, but soon becoming crystalline, and forming with ammonia
a blue solution, which when evaporated deposits long blue needles of

variable composition.
— The ammoniacal solution of biethylcyanuric

acid forms a precipitate with mercuroxu nitrate in the cold ; if, however,
the solutions are hot, small concentrically grouped needles are deposited
on cooling.

—
Similarly with acetate of lead; a hot solution deposits the

lead-salt in nodular crystalline masses. This salt, distilled with sul-

phovinate of potash, yields cyanuric ether.

Silver-saU. The ammoniacal solution of the acid mixed with nitrate

of silver, deposits this salt on cooling, in needles which may be i)urified

by recrystallization from hot water. They are white, but gradually
become darker by exposure to light. When heated, they melt, and

yield a sublimate of biethylcyanuric acid.

14 C
10 H

Ag
3N
60
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Cyanetholine. CH'NO*.

Cloez. Compt. rend. 44, 482 j Ann. Pharm. 102, 354.

Produced by the action of chloride of cyanogen on ethylate of sodium:

C^H^NaOs + C2NC1 = CSHSNO^ + NaCl.

Gaseous chloride of cyanogen slowly passed into a solution of ethylate
of sodium in absolute alcohol, is absorbed, with considerable rise of

temperature, and chloride of sodium separates out; and on distilling the

liquid separated therefrom, alcohol and excess of chloride of cyanogen

pass over, and there remains a syrupy liquid which may be freed from

chloride of sodium by washing. This liquid is cyanetholine, a compound
isomeric with cyanide of ethyl. It is insoluble in water, but dissolves in

all proportions in alcohol and ether. Sp. gr. 1'1271 at 15°. Its taste

,is somewhat bitter, and persistently disagreeable ; it has a faint odour,
somewhat like that of sweet oil of wine. When heated, it gives off a

liquid, and leaves a black carbonaceous residue. Heated with strong

potash-ley, it is decomposed and gives off ammonia (no ethylamine is formed).

Cyanetholine dissolves in most acids, forming crystallizable salts.

The sulphate crystallizes in small prisms when its aqueous solution is

evaporated over oil of vitriol.— The hydrochlorate forms a yellow double

salt with bichloride of platinum; The nitrate forms with nitrate of silver,

a double salt which separates in large crystals.
— On passing nitric

oxide gas into the solution of the nitrate, that salt is decomposed, with

evolution of nitrogen and formation of a crystallizable substance not yet
examined.

The sodium-compounds of other alcohols treated in like manner with chloride of

cyanogen, may be expected to yield a series of homologous bases running parallel with

that which contains glycol, alanine and leucine. (Cloez.)

Page 486.

Glycerin.

Formation. Pasteur has shewn that glycerin is always produced
in the alcoholic fermentation of sugar, to the amount ^of about 3 per
cent, of the sugar decomposed ; and that it occurs in all fermented

liquors, especially in wine (Compt. rend. 46, 857; 47, 224; Ann. PJiai'm.

106, 338).

Artificial formation of Glycerin.
— Terbromide of allyl (p. 542),

heated with acetate of silver, yields triacetin (ix, 497) :

C«HSBr3 + Ag3.(C^H302)3,0« = 3AgBr + C«H',(C*H''OJ)3,06

Terbromide of 3 At. acetate of Triacetin.

allyl. silver.
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and triacetin distilled with caustic alkalis yields glycerin :

C6H5,(C*H302)3,0« + 3KH02 = CH^.H^Qs + K^.C^HSO^O"

Triacetin. Glycerin. 3 At. acetate of

potash.

115 grammes of terbromide of allyl, dissolved in 5 or 6 times their

bulk of crystallizable acetic acid, are mixed with 205 grms. of acetate

of silver; and the mixture is kept for a week at a temperature of 1 20° to

125°, The liquid is then separated by filtration from the bromide of

silver produced by the decomposition ;
the latter is washed with ether ;

the filtrate, together with the washings, is heated in a distillatory

apparatus to MO""; the residue is neutralized with lime and digested with

ether; and the yellowish oil which remains after evaporating the ethereal

solution, is distilled. A distillate is then obtained, nearly the whole of

which passes over above 250', the greater portion at 268°; it has the

properties and composition of triacetin. (It gave by analysis 49"12 p. c, carbon,

and G"60 hydrogen; the formula C'*li'^0'-, requires 49*54 carbon, and 6'42 hydrogen.)

To prepare glycerin from the triacetin thus produced, the latter is

decomposed by baryta-water; the liquid is freed from excess of baryta

by means of carbonic acid, and evaporated; the residue is treated with

anhydrous alcohol containing a little ether
;
and the solution thus

produced is evaporated. Glycerin then remains in the form of a syrupy

liquid, very soluble in water and alcohol, insoluble in ether,— After being
distilled in vacuo, it exhibited the sweet taste of ordinary glycerin, and gave by analysis

39"77 p. c. carbon, and 8'95 hydrogen, the formula CH^O^, requiring 39'13 and 8-G9.

Treated with biniodide of phosphorus, it yielded iodide of allyl. (Wurtz, N. Ann.

Chim. Phys. 51, 97.)

Bromide of bromopropylene, C''H*Br,Br2 (p. 553 j, which is isomeric with terbro-

mide of allyl, yields but a small quantity of triacetin when treated with acetate of silver;

and the other modification of it obtained by treating bromide of allyl with bromine,

yields none at all.

[For the action of nitric acid on glycerin see page 569.]

Conversion of Glycerin into Sugar.
— A moderately concentrated

aqueous solution of glycerin, left for some weeks in contact with certain

animal membranes, especially the membranes of the testicle or of the

pancreas, is found to contain a substance exhibiting the properties of

grape-sugar. The best mode of efiecting the transformation is to intro-

duce the finely chopped membrane of the testicle, either of man or of

other animals, to a solution of 1 pt. of glycerine in 10 pts. water, the

quantity of membrane being about -^\ that of the glycerine, and leave

the liquid in an open flask exposed to diffused daylight, at a temperature
of 10° to 20°. Under these circumstances, the animal membrane does

not usually putrefy (if it does, the experiment fails), but after an interval,

varying from one into twelve weeks, the liquid is found to contain a

saccharine substance, which reduces oxide of copper in alkaline solution,

and immediately ferments when mixed with beer yeast. The quantity
of sugar thus produced is very variable. (Berthelot, Compt. rend. 42,

nil; iV^. Ann. Chim. Phys. 47, 297; 50, 369.)
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Glycerin in contact with white cheese and many other animal

suhstances, and chalk, yields alcohol; if no chalk is added, the glycerin
remains for the most part unaltered, excepting under the circumstances

above mentioned. (Berthelot.)

Solubility of Lime in Aqueous Glycerin.
— Berthelot has determined

the quantities of lime taken up by dilute solutions of glycerin of various

strengths. In the following table, column i, gives the weight of glycerin
in grammes contained in 100 cubic centimetres of the solution; column ii,

the weight of the lime contained in 100 c. c. of the liquid, when saturated

with lime ; column iii, the ratio in which the lime and glycerin aro

mixed for a total of 100 pts.; and column iv, the same ratio, after

deducting the quantity of lime dissolved by the pure water (100 c. c.

water, dissolve 0'148 grm. of lime). The determinations were made
at 5° C.

I.
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Preparation. 1 pt. of glycerin is mixed in a glass cylinder with an

equal bulk of water, and ] pt. of nitric acid of sp. gr. 1*5 is introduced

below it by means of a long-necked funnel (lOO grms. glycerin, 100 grms.
water, and 100 to 150 grms. red nitric acid are good proportions). The two layers
of liquid gradually mix and assume a blue colour, and the oxidation of

the glycerin proceeds, accompanied by a copious evolution of gas. If the

liquid becomes too hot, the action must be moderated by external cooling.
When the oxidation is completed, which takes 5 or 6 days, the strongly
acid liquid is divided into small portions and evaporated at 100° to a

syrupy consistence
;
the united residues are diluted with water and

neutralized with chalk; and the resulting lime-salts are precipitated by
strong alcohol. The liquid (which still contains one or two substances)
is carefully separated from the precipitate; the latter is treated with
warm water ; and the solution filtered from the oxalate of lime is mixed
with a quantity of milk of lime sufficient to produce alkaline reaction,

whereupon the lime-salt of a peculiar acid is deposited. The liquid

separated from this precipitate, freed from excess of lime by carbonic

acid, and evaporated to the crystallizing point, yields glycerate of lime,
which may be purified by recrystallization. (Debus.)

—
According to

Socoloff, when glycerine is mixed with a largo excess of nitric acid of

sp. gr. 1"360, at ordinary temperatures, oxidation begins in a few hours,
a large quantity of gas is evolved, and in a few days crystals of oxalic
acid separate. When equal weights of glycerin (of sp. gr. 1*105) and
nitric acid of sp. gr. 1'360 are mixed, no action takes place for several

hours, but when once begun it becomes violent; it begins soon, if the
mixture is heated; and if the vessel is removed from the source of heat,
as soon as red fumes begin to escape, and then left to itself, an evolution

of gas soon takes place, which may become violent if tlie quantity of the

mixture exceeds 200 grms, and the nitrous vapours are soon replaced

by a colourless gas. The
liquid

thus formed contains glyceric acid, the

lime-salt of which may be obtained as above.

When the mother-liquor separated from the crystals of this lime-salt was mixed
with carbonate of potash in quantity sufficient to precipitate the whole of the lime, and
the alkaline filtrate neutralized with nitric acid and concentrated, the syrupy liquid
decanted from the crystals of nitric which separated out, yielded needle-shaped crystals
with a concentrated solution of bisulphite of soda : hence it probably contained a sub-

stance of the nature of an aldehyde. (Socoloff.)

By decomposing the lime-salt with a quantity of oxalic acid exactly
sufficient to precipitate the lime, and evaporating the filtrate on the water-

bath, free glyceric acid is obtained as a thick, yellow, non-crystallizing

syrup, which, after being heated for some time to 105°, is converted into

a soft, very tenacious, slightly brown mass having the composition of

(jlyceric anhydride C^H*0®, and changing at 140°, to a brownish mass
like gum arabic, which absorbs water with avidity, and at a higher
temperature gives off acid vapours, turns brown and burns with flame.

(Debus.)

Anhydride. Debus.

6 C 3G .... 40-90 39-77 .... 40-16
4 H 4 .... 4-54 5-24 .... 5-35
C O 48 .... 54-56

CH^O" 88 .... 100-00
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Isomeric with pyruvic acid (ir, 418). The difference between the analytical and
calculated results is attributable to the difficulty of completely dehydrating the acid

without further decomposing it.

Glyceric acid CH^O^ is homologous with glyoxylic acid (xii, 506), and bears
the same relation to glycerin CH^O*' that acetic acid C4H<0-», bears to alcohol C^H^G^.

(Debus.)

The aqueous solution of the acid has an agreeably sour taste dis-

solves [iron and zinc with evolution of gas, decomposes carbonates, and

coagulates milk. Potash added to a solution of iron in glyceric acid,

precipitates only a part of the iron ; the precipitation of copper from
the sulphate by potash is likewise prevented by the presence of glyceric

acid, the licjuid yielding however a dark yellow-brown precipitate
when boiled. (Debus.)

The basicity of glyceric acid is at present undetermined. The

glycerates crystallize well. They are not reddened by ferrous sulphate,
and are thereby distinguished from the salts of pyruvic acid.

Glycerate of Ammonia. C'H*(NH*)0*.
— Obtained by decomposing

the lime-salt with oxalate of ammonia, evaporating the filtrate to a syrup

(replacing the small quantity of ammonia which escapes), and leaving it

crystallize. Forms colourless radiating crystals, which are very deli-

quescent, melt at a gentle heat, and at higher temperatures give off

ammonia and turn brown.

Debus.

6C 36 .... 29-26 29-80

9 H 9 .... 7-31 7-76

N 14 .... 11-40

8 O 64 .... 52-03

C6H5(NH<)08 123 .... 100-00

Acid Glycerate of Potash. C«H5K0^C«H«0^ — By exactly neutrali-

zing glyceric acid with carbonate of potash, mixing the solution with an

equal quantity of glyceric acid, and evaporating at 1 00° to a syrup, this

salt is obtained in small white crystals which give by analysis 15-8 p. c.

potassium, agreeing exactly with the formula above given. This salt

does not appear to contain any water that can be expelled without giving
rise to further decomposition. (Debus.)

When 1 pt. of neutral glycerate of potash is mixed with 1 pt. of

hydrate of potash dissolved in 2 pts. of water, and the liquid is boiled

down, till a sample, after acidulation with acetic acid, gives a white pre-

cipitate with acetate of lead, the glyceric acid is found to be resolved

into oxalic and lactic acids, the former being precipitated by acetate of

lead from the acidulated liquid, while the latter remains dissolved.

The glyceric acid is probably first resolved into lactic and malonio

acids (p. 560) :

2C6H5K08 + KO,HO = CmKQS + C«H2K208 + 4H0;

Glycerate of Lactate of Malonate of

potash. potash. potash.
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and the malonic acid is further resolved into oxalic and fonnio acids:

C«H2K«08 + KO,HO + 2H0 - C^K^QS + C^HKO* + 4H

From an experiment made by Atkinson, it appears that glycerate of

potash under the influence of potash in a state of fusion is resolved into

acetate and formiate of potash :

C^H^K-O" + KO,HO = C^IPKO^ + C-HKO< + 2HO

(Debus, Ann. Pharm. 109, 227.)

Glycerate of Baryta. C*H*BaO^ — Separates from a hot solution of

carbonate of baryta in aqueous glyceric acid, in largo spherical aggre-

gations of concentrically grouped lamina). (SocolotT.)

6 C
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Ghjcej'ate of Zinc. C^H'^ZnO® + Aq.
—

Crystallizes from a solution

of carbonate of zinc in warm aqueous glyceric acid, in small colourless

crystals, which give off their water 0-4 p. c. at 140°. (Debus.)

Dried at 140°. Debus.

6 C 36-0 .... 26-16 26-23
5 II 5-0 .... 3-63 3-89

Zn 32-6 .... 23-69 23-83

8 O 64-0 .... 46-52 46-05

CH^ZnQS 137-6 .... 100-00 100-00

Glycerate of Lead.—CH'PbO^.—Prepared by adding pure and pul-
verized oxide of lead by small portions to dilute aqueous glyceric acid

till the liquid retains but a slight acid reaction, then filtering quickly,
and concentrating the filtrate, if necessary, at 1 00°. The lead-salt then

separates after a while, in white hard crystalline crusts which are

anhydrous. (Debus.)

Dried

6 C
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giving rise to products whieh may all be comprised in tlie general

formula :

nC6H80« + mHBr - pH-0*.

The names and formuljE of these compounds are given in the following

table :

Monobromhydrin C«H?BrO* = CHSQ* + HBr - 2H0

Epibromhydrin C'li^BrO^ = C^H-K)* + HBr - 4HO

Bibromhydria C^HSBr^OJ = C^HW + 2HBr - 4HO

Hemibromhydrin C«H»BrO^ = 2CMPO* + HBr - SHO

Hexaglyceric brombydrin ... C^H^^BrO" = eC'H'O* + HBr - 22HO

Besides tbese compounds, there are formed several liquids which vola-

tilize in vacuo at 200° or above, and appear to be bromhydrins ; also a

brominated compound, volatile between 65" and 67" and containing

32-9 p. c. carbon, 54 hydrogen, and 51*1 bromine; acrolein; and a

phosphoretted compound, C'^H»BrT = 2C«H»BrO»+ PH'-4HO.

Preparation of the Brcmhydrins. — 500 grammes of glycerin are

added by small portions to between 500 and 600 grms. of liquid

bromide of phosphorus, the liquid being cooled after each addition, and

the mixture, after standing for 24 hours, is distilled into a well cooled

receiver communicating with a vessel containing potash-ley, to absorb

the acrolein vapours. As an additional precaution against the injurious effects of

these vapours, the distillation and all the subsequent operations should be performed
either in the open air, or under a chimney with a good draught.

The distillate, consisting of an upj)er watery layer and a lower

liquid insoluble in water, may be freed from part of the acrolein by
heating it in the water-bath. It is then mixed with potash in sufficient

quantity to supersaturate the acid and destroy the acrolein, and the

watery layer is separated from the lower liquid.

Tlie watery liquid ia then treated with ether, whereby an ethereal

solution is obtained, which when quickly evaporated, leaves a residue

chiefly consisting of the most volatile products of the reaction, together
with epibromhydrin. The lower liquid, which is insoluble in water and

requires to be treated for several hours with sticks of potash, consists

chiefly of epibromhydrin and bibromhydrin.
— The residue which remains

in the retort after the distillation, is suspended in water, supersaturated
with carbonate of potash, and shaken up with ether, and the filtered

ethereal extracts are evaporated : they then leave a mixture of bibrom,'

hydrin, monobromhydrin, and several other substances.

To separate the individual substances contained in these several

mixtures, the mixtures are subjected to repeated fractional distillation,

and the portion which does not volatilize at 240^ under the ordinary

atmospheric pressure, is fractionally distilled under diminished pressure

(about 10mm. of mercury). The distillate thus obtained between 120^

and 160° consists chiefly of bibromhydrin ;
between 160° and 200°, the

compound C'H^Br^P passes over together with monobromhydrin, and
between 200° and 300°, syrupy liquids which cannot be further separated,
but appear to be bromhydrins. In the retort there remains a thick

syrup together with a black crystalline compound, which ia hexaglycerio

bromhydrin, C^H^'BrO'*.
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Monohromhydrin. C^H^BrO* = CH^O" + HBr- 2H0. — This com-

pound, which passes over in the distillation under diminished pressure at

180°, is a neutral oily liquid, soluble in ether and having a sharp aromatic

taste. Heated to 100° with aqueous potash in closed vessels for 112

hours, it is converted into bromide of potassium and glycerin.

Bertbelot & De Luca.

6 C
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C'H'Br'. — Heated to 140^ with metallic tin, it is decomposed, with

formation of bromide of tin, and a tin-compound not yet further examined,
which is insoluble in water, but soluble in ether.

Terhronnhydrin, C'H'Br'. — Obtained by distilling bibromhydrin or

epibromhydrin with pentabromide of phosphorus, treating the product
with water, distilling, and collecting apart that which passes over between

175° and 180°. It is a heavy liquid, which fumes slightly in the air, is

gradually decomposed by water, and when treated with moist oxide of

silver, yields bromide of silver and glycerin.

Berthelot & De Luca.

6C 86 .... 12-8 110
5 H ....„ 5 .... 1-8 21
3 Br 240 .... 85-4 86-2

C«H«Br3 281 .... lOO'O 99*3

Isomeric with Wurta's terbromide of allyI (called by Berthelot & De Luca uolri-

bromhydrin), and with bibromide qfbromopropylene C'H^Br.Br" (pp. 542, 558).

JSpihromhydrin. C'H'BrO^ — This compound is produced in con-

siderable quantity in the action of the bromides of phosphorus on

glycerin. It may bo isolated by repeated fractional distillation, the

portions which boil at or near 138" being each time collected apart.'
It is a mobile neutral liquid, soluble in ether, with an ethereal odour and

pungent taste. Sp. gr. 1-615 at 14°. Boils at 138°. Vapour-density,

by experiment, 5-78. This is considerably above the calculated value, probably
because the density was taken at a temperature too near the boiling point, viz., at 178",
the compound decomposing rapidly at higher temperatures.

6 C
5 H
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soluble in ether. — Moist oxide of silver decomposes it rapidly at 100',

forming bromide of silver and glycerin.
— Distilled with pentabromide

of phosphorus, it is partly converted into terbromhydrin, according to

the equation :

C«H5Br02 +• PBr3,Br- = PBr^QS + C^R'Bt^,

while the rest undergoes more complete decomposition, yielding a black

substance and a gaseous mixture, containing, in 100 volumes, 5-5 carbonic

acid, 5'5 propylene, 11 '0 hydrogen, and 78'0 carbonic oxide.

12 C
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Biepihromhydrophosphorijl or Bibromallylphosphine. C"H'Br'P =
PH(C*H*Br)^

— This compound distils over, almost at the same

temperature as monobromhydrin. The same body usually crystallizes

spontaneously in the products which are non-volatile at 240^, when they
have been purified by potash and ether before being distilled in vacuo.

It is purified by recrystallization from boiling ether, and then forms

white, shining prismatic crystals, volatile without decomposition, and

sparingly soluble in ether. It is not sensibly attacked by aqueous
potash at 100°, even after a considerable time.

Chlorhydrins.

Berthelot & De Lcca. Sec Memoirs cited at page 572.

The.se compounds are analogous to the bromhydrins. Three of them,
viz., monochlorhydrin, bichlorhydrin, and epichlorhydrivf have been

already described (ix, 498), as produced by the action of hydrochloric
acid upon glycerin. They may also be obtained by treating glycerin
with terchloride or pentachloride of phosphorus, the mode of preparation
and separation being exactly similar to that of the bromhydrins. It is

necessary however, to work with an excess of glycerin, to prevent the
action from becoming too violent; the products are not very abundant.

Terchlorhydrin. C*H»C1'. — Terchloride of Glyceryl Produced by the
action of pentachloride of phophorus on bicblorhydrin :

C«H«CPO' + PC1»,C1* =x PCl'O' + HCl + C«H»C1».

It is a neutral liquid, much more stable than terbromhydrin; volatilizes

at about 155°.

6 C
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Acetochlorhydrins.

Berthelot & De Luca. N. Ann. Chim. Fhys. 52, 459.

Formation and Preparation. By the action of chloride of acetyl on

glycerin. 250 grammes of glycerin are introduced into a tubulated

retort surrounded by cold water, and chloride of acetyl is added by small

portions, till a fresh addition no longer causes evolution of heat; the

quantity of chloride of acetyl required is very large. When the reaction

is finished, the liquid is distilled, the portion which passes over from ISO"

to about 260°, being collected apart; the distillate is shaken up first with

water, then with an alkaline liquid, afterwards digested for a day with

a mixture of chloride of calcium and quicklime, or fragments of potash,
and then redistilled. The first portion, which is the most abundant and

passes over at about 205", contains chiefly acetobichlorhydnn, which may
be separated and purified by repeated distillation. Afterwards at about

250°, acetocldorhydrin passes over, though in much smaller quantity than

the preceding :

CBR^O" + C*H30=,C1 = C'OH'CIO' + 2H0

Acetochlorhydrin.

and—
C«H80« + 2(C<H302,C1) = CHSCPO^ + C^H<0< + 2H0.

Acetobichlorhydnn. Acetic acid.

Acetocldorhydrin. C'^H^CIO" = CH^O' + C*H*0* + HCl - 4H0.—
Neutral colourless liquid, having the fresh ethereal odour of acetate of

ethyl, but weaker. Volatile at about 250°.

Berthelot & De Luca.

10 c
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etliyl. Boils and distils at 250°, -without decomposition. Sparingly
soluble in water.

10 c
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to a brown, ayrupy mass, but no chemical combination takes place ;
but

when they are heated for several hours to between 200" and 260"^, water
is given off, and finally also a small portion of glycerin. The residue is a
hard black-brown mass, insoluble in water, alcohol, ether, and bisulphide
of carbon.

14 C
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glycerin to 100° for forty hours. The lime-salt is C"H"CaO" (already

analysed by Berzelius) ;
and the baryta-salt, C^*II"Ba0^l The magnesia

lead, copper, zinc, and silver salts are soluble in water, and are slowly,

decomposed by water, more quickly with addition of lime or baryta,

yielding glycerin and tartaric acid. (Desplats.)

GlyceroUtartaric acid. Q'^WO''^ = 2C«H«Oi2 + c«H«0« - 4H0. —
Obtained by heating to 100° for fifty hours a mixture of equal parts of

tartaric acid and glycerin, in presence of a certain quantity of water. —
The acid is bibasic. — Lime-salt, C^^H^Ca^O^^; baryta-salt, C^H^^Ba^O^.

(Desplats.)

Epiglycero-Utartaric acid. C='''H"0^* == 2C«H«0i* -f- C«H«0« - 6H0.
— Obtained by heating to 140°, for a long time, a mixture of equal parts
of glycerin and tartaric acid.— It is monobasic. Lime and baryta-salts,
C22H13M02*. (Desplats.)

Glycerotertartaric acid. C^H^^O'^ = SCSR^Oi'^ 4- C^H^O* - 4H0.—
Produced by heating glycerobitartaric acid with 15 times its weight of

tartaric acid, or 1 pt. of glycerin with 20 pts. of acid, and keeping the

temperature at 140° for thirty hours. — The lime and baryta-salts are

C»H^«M*0^». (Desplats.)

Citromanoglycerin. C'®H^°0^*.— When citric acid and glycerin are

heated together to 160° for 20 hours, in nearly equal numbers of atoms

(the glycerin being in slight excess), water is given oiF, and there

remains a hard, light, yellow, vitreous mass, which is citromonoglycerin.
It is decomposed by alkalis and by oxide of lead, yielding citric acid and

glycerin.

18 C
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Glycerocitric acid, analo«;ous to glycerosuccinic acid, is obtained by-

heating citric acid with glycerin to a temperature not suflBcient to

produce either of the preceding compounds, (van Beminelen, Jahresber.

d. C/ieni. 1858, 434.)

Page 501.

Nitroglycerin.-^IVxa substance exhibits different properties according
to the manner in which it is prepared.

—
Ordinary hydrated glycerin,

added to a mixture of 3 pts. sulphuric and 1 pt. fumic nitric acid, is

converted into a liquid which detonates violently under the hammer; but

anhydrous glycerin treated in like nian.ner, yields a non-explosive body
which burns without noise. Both kinds of nitro-gl3?cerin, when exposed
to a mixture of solid carbonic acid and alcohol, become gummy and
assume the appearance of fatty acids; and both decompose spontaneously,
with evolution of red vapours. A sample of nitroglycerin which decom-

posed in this manner on exposure to summer sunshine, yielded crystals
of oxalic acid, together with two liquids, the upper of which contained

nitric acid, ammonia, oxalic acid, hydrocyanic acid, and other compounda
not examined. (J. H. Gladstone, Kepcrrts of the British Association,

1856 ; Ja/iresber. d. Chem. 1857, 479.)

Gylceramine. C'H'NO* = N.H»,C«H'0*.— {Formation p. 574).'— It is

likewise produced, in small quantity, by the action of ammonia on mono-

chlorhydrin.
— When separated from the hydrobromate by very strong

potash-solution, it forms an oily liquid, easily soluble in water and in

ether.— The hydrchlorate becomes moist on exposure to the air, blackens

and decomposes when heated. Its alcoholic solution forms with

bichloride of platinum, a double salt which separates in orange-coloured
ranules. (Berthelot & De Luca, Ann. Pharm. 101, 74.)

Platinum-salt. B. & L.

6 C 360 .... 12-1 13-0

10 H 10-0 .... 3-4 2-9

N 14-0 .... 4-8 4-6

Pt 990 .... 33-3 32-7

3 CI 106-5 .... 35-6

4 O 32-0 .... 10-8

CSHSNCy'.HCl.PtCP 297-5 .... 100-0
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Pages 123 and 13T.

The salts of anisic and nitranisic acid have recently been more

minutely examined by Engelhardt, {Fetersh Akad. Bull, xvi, 289 ; Ann.
Fharm. cviii, 240).

Anisate of Potash, C'*H''KO', obtained by neutralising the acid with

carbonate of potash, drying and recrystallizatiou from 70 per cent,

alcohol, forms thin nacreous laminae which are anhydrous; after drying in

the air, they contain 20"63 p. c. (Calculation 20*60 p. c.)

Anisate of Soda. C^^H'^NaO".— A solution of this salt in boiling
alcohol yielded on cooling, transparent, shining, rhombic lamina3 contain-

ing C'«H'NO« + Aq, which at 130° gave off 5-11 p. c. (1 At.) water

(calc. 4" 92). When these lamina) were left for some time under the

mother-liquor in an open vessel, they disappeared, and larger transparent

crystals were formed, apparently belonging to the oblique prismatic (mono-
clinic) system, and giving off 13*36 p. c. (10 At.) water at 130° (cal-
culation requiring 84 '25 p. c).

Anhydrous-salt. Engelhardt.

C'eH'O* 1.51 .... 86-78

Na 23 .... 13-22 13-10 to 13 6

Ci«H7NaO« .... 174 .... lOO'OO

Anisate of Baryta, C'^H'BaO^ crystallizes by evaporation of its

aqueous solution, in colourless, shining, rather thick, rhombic tables,

which are anhydrous and sparingly soluble in water. The salt dried

at 160° gave 31 09 p. c. barium (calculation : 31-20; Laurent's analysis

(p. 126) gives 31-8 p. c. Ba).

Anisate of Stroniia, C^'H''SrO' 4- Aq,\i8 precipitated by nitrate of

Etrontia from a solution of anisate of ammonia, in shining laminae, which
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at 140° gave off 4-38 p. c. (I At.) water (calculation : 4*41 p, c). The

dehydrated salt gave by analysis 22-22 p. c. strontium (calculation:
22-48 p. c).

Anisate of Lime. CH^CaO® + Aq.
— The boiling aqueous acid

saturated with carbonate of lime deposits on cooling, transparent,

elongated laminae, which at 170° give off 5-33 p. c. (1 At.) water (cal-

culation 50 p. c). The dehydrated salt gives 1 lo3 p. c. calcium (cal-

culation: 11-69 p. c). The aqueous solution yields by slow evapora-
tion short, transparent, flat prisms.

The anisates of baryta and lime did not yield bibasic salts, when treated in the

manner by which Piria obtained bibasic salts from the corresponding salicylates (xii, 257).

Animte of Magnesia, C"H'MgO« H- 4A q, is readily soluble in water

and alcohol. From the alcoholic solution it crystallizes in flexible

stellate needles which give ofl" 16-93 p. c. (4 At.) water at 00° (calcula-

tion 16-41 p. c). The anhydrous salt yielded 7-32 p. c. magnesium

(calculation 7" 36).

Anisate of Lead.— a. Monohasic. C'H^PbO* 4- HO.— Obtained

by precipitating anisate of ammonia with neutral acetate of lead. White

powder which dissolves in boiling water and crystallizes on cooling in

thin nacreous laminje, which give off their water (1 At.) between 80° and

90"", the salt then caking together and melting to a transparent, yellow,
vitreous mass. The precipitated salt yielded 3-5 p. c; the crystals
3-4 p. c. water (calculation : 341 p. c). The dehydrated salt gave
39-19 p. c. of lead (calculation 39*32 p. c).

Bibasic. C"^H®Pb'0' + Aq.
— A boiling solution of the monobasic

salt mixed with a solution of basic [acetate of lead, forms a white heavy
precipitate consisting of microscopic tables, which retain 1 At. water

when dried over hydrate of potash. It gave off 2-48 p. c. water at

140°, and the dehydrated salt was found to contain 5816 p. c. lead

(calculation, 2-4 p. o. water and 58-03 lead).

Anisaie of Copper. C"H'Cu'0' ?— A solution of anisate of am-
monia or anisate of soda forms with sulphate or acetate of copper a

greenish blue precipitate which is a mixture of anisic acid with a basic

salt. After extracting the free acid by means of ether, the residual

salt dried at 120° gave by analysis a quantity of copper varying
from 23-4 to 26-8 p. c. (the formula C'^H^Cu^O* requires 25 per cent.).

The precipitate obtained with anisate of soda and acetate of copper dis-

solves in boiling acetic acid, but the solution on cooling deposits anisic

acid, the copper remaining dissolved.

XiTRANisATES.— Nitraiiisate of Potash. C"H^XKO' -f 2Aq.— Ob-
tained by saturating nitranisic acid with carbonate of potash, evaporating

dryness, and recrystallizing from boiling alcohol. Forms shining, elongated
tablets, which give off 6-63 to C77 p. c. (2 At.) water at 140° (calcula-
tion 7-1 p. c). The dehydrated salt C'«H»XKO' yielded by analysis
16-18 to 6 62 p. c. potassium. (Calculation 1662 p. c)
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Nitranisate of Soda, C"H*XNaO® + 2H0, prepared in like manner,
crystallizes from the hot aqueous solution in flat yellow needles (a), and
from the hot alcoholic solution in slender yellow needles (6).

At 130° Engelhardt.

(a) (b)

Ci6H6XO« 196 .... 89-5
Na 23 .... 10-5 10-04 .... 10-42

Ci«H«XNaO« .... 219 .... 100-0

Crystallized. Engelhardt.

(a) {h)

Ci6H6XNaO« 219 .... 92-41
2H0 18 7-59 7-27 .... 7-42

Ci6H6XNaO« + 2Aq .... 237 .... lOO'OO

Nitranisate of Bao-yta. C^^H^XBaO* + 4Aq.— Produced on adding
nitrate of baryta to nitranisate of ammonia, as a white, flocculent preci-

pitate, nearly inijoluble in cold water, but much more soluble in boiling
water : from the boiling solution it separates in flakes composed of micro-

scopic needles. The air-dried salt gives ofi" 11 '7 p. c. (4 At.) water at

150. (Calculation : 11-9 p. c).
— The dehydrated salt yields by analysis

25*74 p. c. barium. (Calculation: 25-89 p. c ).

Nitranisate of Strontia. Ci^H^XSrO" -h 4Aq.
— Resembles the

baryta-salt. Gives off 12-5 p. c. (4 At.) water at 142°. (Calculation :

13'05 p. c). The dehydrated salt yields by analysisl 7'89 p. c. stron-

tium. (Calculation : 18-22 p. c).

Nitranisate of Lime, C^^H^XCaO^ -|- 4Aq, separates on mixing the

solutions of nitranisate of soda and chloride of calcium, as a crystalline

precipitate which when recrystallized from water yields flexible needles.

The air-dried salt gives off 9-4 p. c. (4 At.) water at 150^^ (calculation:
10-3 p. c); and the dried salt yields 9*19 p. c. calcium. (Calculation :

9-25 p. c).

Nitranisate of Lead, C"H^XPbO*, crystallizes from water in anhy-
drous needles which explode with violence at a red heat. After the

explosion there was left 33 p. c. of lead, the calculated quantity being
34-63 p. c.

Sulphanisic Acid.— The normal baryta-salt of this acid, dried at 180''

was found by Engelhardt to contain 37*08 p. c. barium, which is the

same as the quantity found by Zervas (xiii, 1-29). When a portion of

this salt was completely decomposed by sulphuric acid, an equal quantity
of theundecomposed salt then added, and the mixture evaporated, a white

granular mass was obtained, which yielded by analysis 301 to 30-7 p. c.

bstrium, agreeing very nearly with the composition of the sesquibasic salt

C^«H«Ba»0«,2S03 + C^^H'BaO«,2SO=' (corresponding to th^ sesquibasic

sulphosalicylate analysed by Mendius, xii, 277), which requires 30-8

p. c. barium.

Nitranisic acid is completely decomposed by the action of anhydrous
sulphuric acid. (Engelhardt.)
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Page 183.

Caprylic Alcohol — Stadeler (/. pr. Chem. 72, 241),^
maintains that

the chief products of the distillation of castor-oil-soap (ricinolate of potash
or soda) with excess of the alkali, are oenanthyl-alcohol and methyl-

cenanthyl:

C»H«0« + 2(K0,H0) - C^H'^O^ +

Riciaolic acid. CEnantbylio
alcohol.

Sebateof

potash.

C»H<

Manb-gaa.

C»H«0«

RicinoUc acid.

2(K0,H0) C»H3,C"HisO* + C»H»''K»0« + 4H

Methyl.

cenanthyL

Sebate of

potash.

According to Dachauer, on the contrary (Ann. Phmfn, 106, 270), the

products of the distillation are methyl-oenanthyl and caprylic alcohol,

C'H^^O^ the formation of the latter differing from that of the former

only by the elimination of two atoms of hydrogen instead of four

(p. 184). (It does not appear that StUeler actually obsenred the elimination of

marsh •gas).

Chloride of Capryl.
— On submitting the portion of the liquid, which

in the distillation just mentioned, passed over between 174*^ and 178", to

the action of pentachloride of phosphorus (without previously treating it

with bisulphite of soda to separate the methyl-ojnanthyl) washing the

resulting distillate with water, and distilling between 171° and 175°, a

liquid was obtained, having the composition of chloride of capryl, as will

be seen by comparing the analytical numbers with the calculation

according to the formula C"H'C1 and C»*H»*C1.

16 C
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Calculation. Dacliauer.

20 C 120 .... 69-7 700
20 H 20 .... 11-6 11-9

4 32 .... 18.7 18-1

C^H3(C"'H'0O* 172 .... 100-0 lOO'O

The formula of acetate of oenanthyl C^H^SO* requires 68-4 C, 11-4 H, and

20-2 O.

Cidoride ofCaprylene. C"H"CP.—Prepared: 1. By passing chlorine

gas for a short time into water on which caprylene floats, drying the

product, and distilling. A considerable quantity of undecomposed capry-
lene passes over at first

;
then the boiling point remains for a long time

between 190° and 200°; and of this product the greater portion, after

repeated distillation, passes over between 197° and 200°. — By distilling

hiethyl-oenanthyl (C'^H^^O'*) with pentachloride of phosphorus, decom-

posing the distillate with water, and redistilling the insoluble oil. The

greater part then passes over between 190° and 200°, which is about the

boiling point of the product obtained by the first method.*

16 C
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